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FOREWORD

On March 23°, 1995, EPA published the final Water Quality
Guidance for the Great Lakes System in the Federal Register. 1In
addition to the Guidance itself, the Federal Register publication
included: a brief summary of the process for developing the final
Guidance; a summary of the final Guidance; a summary of the
consultation with the U.S. Fish and Wildlife Service under the
Endangered Species Act; a summary of EPA's analyses pursuant to
the Regulatory Flexibility Act and the Paperwork Reduction Act;
and a summary of EPA's response to Executive Order 12866.

The purpose of this Supplementary Information Document (SID)
is to provide a more detailed description of the final Guidance,
including a statement of the basis and purpose of the final
Guidance; a discussion of the major changes from the proposal;
and an analysis of issues raised in comments received on the
proposed Guidance and subsequent documents in the Federal

Regigter.

The SID is divided into 12 major sections and further
divided within the sections into numerous subsections (see list
of major sections below and the table of contents). Each
subsection presents a summary of the proposal for that issue,
significant comments received (with EPA's response to each), and
the requirements for the final Guidance for that issue.

Responses to all comments received are provided in the Response
to Comment document with is available in the docket for the final
Guidance.

Section I Background

Section II Regulatory Requirements
Section III Aquatic Life

Section IV Biocaccumulation Factors
Section V Human Health

Section VI Wildlife

Section VII Antidegradation
Section VIII Implementation Procedures

Section IX Executive Order 12866

Section X Regulatory Flexibility Act

Section XI Enhancing the Intergovernmental Partnership
under Executive Order 12875

Section XII Paperwork Reduction Act
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I. BACKGROUND

A, Description of Resource

The Great Lakes are a unique natural resource that have played a vital
role in the history and development of the United States and Canada. The
Great Lakes consist of Lakes Superior, Huron, Michigan, Erie and Ontario and
their connecting channels (i.e., the Saint Mary's River, Saint Clair River,
Detroit River, Niagara River and the Saint Lawrence River to the Canadian
Border). The Great'Lakes plus all of the streams, rivers, lakes and other
bodies of water that are within the drainage basin of the Lakes collectively
comprise the Great Lakes System.

The Great Lakes span over 750 miles across eight States--New York,
Pennsylvania, Ohio, Michigan, Indiana, Illinois, Wisconsin and Minnesota--and
the Province of Ontario. The Lakes contain approximately 18 percent of the
world's and 95 percent of the United States' fresh surface water supply. The
Great Lakes are a source of drinking water and energy, and are used for
recreational, transportation, agricultural and industrial purposes by the more
than 46 million Americans and Canadians who inhabit the Great Lakes region,
including 29 Native American tribes. Over 1,000 industries and millions of
jobs are dependent upon water from the Great Lakes. The Great Lakes System
also supports hundreds of species of aquatic life, wildlife and plants along
more than 4,500 miles of coastline which boast six National Parks and
Lakeshores, six National Forests, seven National Wildlife Refuges, and
hundreds of State parks, forests and sanctuaries. The prominent features of
the Great Lakes can be seen when the Earth is viewed from outer space.

Although each of the Lakes is an interrelated and interdependent
component of the Great Lakes System, the Lakes vary in size, retention times,
and existing water quality. Lake Superior, the northernmost Lake, is the
largest, deepest, coldest and most pristine of the Great Lakes, while Lake
Exie is the smallest, shallowest, and the most susceptible of all of the Great
Lakes to the effects of urban and agricultural activities. Lake Superior also
has the longest retention time--the average time it takes for one molecule of
water to exit the system--of 173 years, while Lake Erie has the shortest at
2.7 years. Lake Huron alone acts as a drain for 51,700 of the 201,000 sguare
miles comprising the Great Lakes basin. Lake Ontario, the easternmost Lake,
eventually receives all of the outflow from the other Great Lakes. The waters
of four of the Great Lakes--Superior, Huron, Erie and Ontario--are shared by
the United States and Canada; only Lake Michigan is located wholly within the
United States.

State and provincial Natural Heritage programs, which have been
established throughout the Great Lakes basin for the purpose of identifying
elements (i.e., natural ecological communities or individual species) of
biological diversity requiring protection, have identified 131 elements of
global significance within the Great Lakes basin that are crucial to
maintaining the region's biological diversity (The Nature Conservancy, 1994).
Of these, 31 are natural ecological community types. The remaining 100
consist of plants, insects, mollusks, fish, birds, reptiles and one mammal.
All of these species are either critically imperiled, imperiled or rare on a
world-wide basis. Nearly half (47 percent) are present either exclusively or
predominantly within the basin, or are the best examples of their respective
species. All 131 elements provide some of the most visible examples of the
biological character of the Great Lakes System. The continued existence of
these species depends upon their ability to survive in the Great Lakes basin.
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B.’ Environmental Problems in the Great Lakes Svyvstem
1. Historical Nature of Environmental Problems in the Great Lakes System

The Great Lakes Basin Ecosystem--the interacting components of air,
land, water and living organisms, including humans, that live within the Great
Lakes drainage basin--is a very young, yet remarkable, ecosystem in geological
terms due to the physical and biological characteristics discussed above. The
species which inhabit the Great Lakes basin reside in a wide range of
habitats. Many of the features and processes that provided the environment
for these species to initially migrate to this region, adapt to its physical
characteristics, and evolve into even more unique and diverse species are also
susceptible to the multiple environmental stressors that humans have placed,
and continue to plage, upon this important ecosystem.

The Tribal relationship with the Great Lakes has been well documented
since being noted by the earliest Europeans to come into contact with the
indigenous people of the area. The Great Lakes System played an integral role
in Tribal sustenance, stories, culture and spirituality to an extent unmatched
by any other group.

Early settlement and related economic activities drastically changed
portions of the Great Lakes System. The clearing of land for agricultural
purposes, commercial fishing, and industrialization placed a combination of
physical, biological and chemical stresses upon the Great Lakes Basin
Ecosystem, some of which continue today.

By the late 1800s, all of the available agricultural lands within the
basin had been cleared and settled. This harvesting and clearing of the Great
Lakes basin landscape imposed the first significant human stress condition
upon the Great Lakeg Basin Ecosystem. Temperatures in tributary streamg rose
and entire forest systems, as well as wetlands and prairies, were frequently
lost as a result of these early logging and agricultural practices. Also lost
were thousands of acres of critical habitat for wildlife. The loss of this
habitat caused many species to migrate to other areas or simply to perish due
to this physical alteration of the Great Lakes Basin Ecosystem (The Nature
Conservancy, 1994). 1In addition to the above factors, dams and watercourse
modifications, human disturbance of breeding and nesting locations, soil
erosion and the silting of spawning areas, primarily due to urbanization and
shoreline development pressures, were responsible for reductions in suitable
fish, avian and wildlife habitat.

The construction of several canals from the beginning of the 1800s and
ending with the construction of the St. Lawrence Seaway in the 1950s
connecting the various Great Lakes, several of their waterways and the St.
Lawrence River during this same time period also impacted the Great Lakes
System. Although these canals provided a valuable form of transportation for
the industries and populations located within and around the Great Lakes
basin, they also provided a mechanism for the unintentiocnal introduction of
exotic (i.e., non-indigenous) species such as the alewife (Alosa
psuedoharengus), the sea lamprey (Petromyzon marinus), the Euroasian river
ruffe (Gymnocephalus cernuus), and more recently, the zebra mussel (Dreissena
polymorpha) . Once these exotic species entered the Great Lakes System, they
altered the natural biotic system by not only competing with native species
for sustenance, but also by serving as those species' prey.

Great Lakes' fish were an important resource valued by both the early
Native American and Eurocpean settlers. Commercial fishing flourished
throughout the mid- to late-1800s. Near the end of the century, however, the
commercial fishing industry experienced a multitude of stresses from the
introduction of exotic species, overfishing, loss of habitat, and pollution.
"This combination of physical, biological and chemical stressors eventually
impacted the commercial fishing industry in the Great Lakes beginning in the
late nineteenth century.
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Despite the amount of general social and economic changes, wild rice
harvesting, hunting, gathering, inland ‘shore and landlocked fishing continue
to be viable economic and cultural pursuits for modern Great Lakes Native
American communities. There are presently more than 100 Tribal commercial
fishermen operating-on the Great Lakes. In 1992, the Tribal commercial fish
harvest on U.S. waters of Lake Superior was more than 600 tons.

Additionally, traditional wild rice harvesting of landlocked, flowing,
and inland Lake Superior shore waters is an economic, subgistence and cultural
mainstay of the annual cycle of life for Native American (and non-Native
American) people in Minnesota, Wisconsin and Michigan. Hunting of waterfowl
and small and large mammals is also very important to Tribal peoples for
subsistence and cultural reasons.

.
“

The wastes that resulted from industrial and other activities that
prevailed in the bakin during the late 1800s and early to mid-1900s placed
additional stresses upon the Great Lakes. Iron and steel manufacturing, salt
brine production, copper and iron mining, paper making, power generation and
chemical manufacturing facilities utilized the natural resources and waterways
of the Great Lakes in their industrial and transportation processes. Metals,
organic compounds and other chemical substances were introduced into the Great
Lakes System as a result of this industrialization. In addition, the growth
of the human population in the Great Lakes basin and the corresponding
disposal of domestic wastes also contributed to the overall degradation of
Great Lakes water quality.

By the mid-1900s, both the fishing quality and the water quality in the
Great Lakes basin were succumbing to these physical, biological and chemical
stresses. For example, increased loadings of nutrients to the Great Lakes had
dramatically stimulated the growth of green plants and algae. When these
materials decomposed, the Lakes experienced decreased levels of dissolved
oxygen in bottom waters, which in turn, caused the displacement of certain
species of insects and fish from the affected areas of the Great Lakes Basin
Ecosystem. Environmental managers determined that a lakewide approach to
limit the loadings of phosphorous was the key to controlling the excessive
algal growth in the Great Lakes.

The presence of environmentally persistent, biocaccumulative, chlorinated
organic contaminants was observed and identified as a serious environmental
threat in the 1960s (Tanabe, 1988; Stevens et al., 1989). Beginning in 1963,
adverse environmental impacts in the form of poor reproductive success and
high levels of DDT/DDE were observed in herring gulls in Lake Michigan
(Environment Canada, 1991). Expanded pollution control programs were
ingtituted in an attempt to stem and reverse the adverse effects posed by the
presence of these chemicals. Although individual and concerted actions taken
by citizens, industries, governments and private organizations helped to
reduce the threats posed by these stressors on the Great Lakes Basin
Ecosystem, human activities still adversgely impact this important natural
resource.

2. Current Trends of Environmental Problems in the Great Lakes System
a. Impacts From Chemical Contamination. In spite of the fact that

the Great Lakes contain 5,500 cubic miles of water that cover a total surface
area of 94,000 square miles, the Lakes are sensitive to the effects of a wide
range of pollutants from all sources, both point and nonpoint. In particular,
the Great Lakes are susceptible to relatively non-degradable, biocaccumulative
chemicals because of the Lakes' unique physical, chemical and biological
characteristics. Examples of these characteristics include: (1) long
hydraulic retention times (i.e., relatively closed systems); (2) low
biological productivity; (3) low suspended solids concentrations; (4) great
depth; and (5) the presence of gelf-contained fish and wildlife populations
dependent on the Great Lakes System for water, habitat and food. Taken
together, these characteristics result in such pollutants remaining in the
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system for long periods of time and biocaccumulating in fish and wildlife
tissue at concentrations which are orders of magnitude above the ambient
concentrations in the water column. Once these pollutants are released into
the Great Lakes System, they will cycle within the System for decades,
exerting biological:effects and presenting relatively high levels of risk to
aquatic life, wildlife and humans which inhabit the Great Lakes basin.

The internal responses and processes that operate in the Great Lakes
because of their depth and long hydraulic residence times mean that pollutants
recycle between biota, sediments and the water column. As a result, the Great
Lakes may still be experiencing the effects of historic discharges. 1In
certain circumstances, for example, water column concentrations may be more
affected by the total mass of pollutants in the Lakes rather than the loadings
from point sources. Additional discussion of the characteristics and
processes affecting contaminant levels in the Great Lakes is provided in the
preamble to the proposed Guidance (58 FR at 20807-20817).

Scientists.-have detected 362 contaminants in the Great Lakes System. Of
these, approximately one third have toxicological data showing that they can
have acute or chronic toxic effects on agquatic life, wildlife and/or human
health (IJC, 1991). Chemicals that have been found to bioaccumulate at levels
of concern in the Great Lakes include, but are not limited to, PCBs, mercury,
DDT, dioxin, chlordane, and mirex. The main route of exposure to these
chemicals for humans is through the consumption of Great Lakes fish (Colborn
et al., 1990).

Potential adverse human health effects resulting from the consumption of
contaminated fish include both the increased rigsk of cancer and the potential
for systemic or noncancer risks such as kidney damage. EPA has calculated
health risks to populations in the Great Lakes System from consumption of
contaminated fish based on exposure to eight bioaccumulative pollutants:
chlordane, DDT, dieldrin, hexachlorobenzene, mercury, PCBs, 2,3,7,8-
tetrachloro-p-dioxin (TCDD), and toxaphene. These chemicals were chosen based
on their potential to cause adverse human health effects (i.e., cancer or
disease) and the availability of information on fish tissue contaminant
concentrations from the Great Lakes.

Based on this data, EPA estimates that the lifetime cancer risks for
Native Americans in the Great Lakes System due to ingestion of contaminated
figh at current concentrations range from 1.8 times 10? (1.8 in one thousand)
for Lake Superior, to 3.7 times 10? (3.7 in one hundred) for Lake Michigan.
Estimated risks to low income minority sport anglers range from 2.5 times 107
for Lake Superior, to 1.2 times 10? for Lake Michigan. Estimated risgks for
other sport anglers range from 9.7 times 10* for Lake Superior, to 4.5 times
10? for Lake Michigan (Regulatory Impact Analysis of the Final Great Lakes
Water Quality Guidance. 1995. EPA 820-B-95-011) (RIA), Chapter 6). 1In
comparison, EPA has-long maintained that one times 10* (one in ten thousand)
to 1 times 10° (one in one million) is an appropriate range of risk to protect
human health.

EPA also estimates a high potential risk of systemic injury to
populations in the Great Lakes basin due to ingestion of fish contaminated
with these pollutants at current concentrations (RIA, Chapter 6). The
systemic adverse health effects associated with the assessed contaminants are
described in appendix E of the RIA.

While it is not possible to state conclusively that low-level exposure
to these chemicals is or is not associated with adverse human health
reproductive effects, evidence from wildlife studies (Fox, 1992; Flint and
Vena, 1991) and epidemiological investigations of occupational exposures to
these chemicals indicates that they may be able to alter human reproduction.
Epidemiological studies that have addressed adverse pregnancy outcomes in
populations in the Great Lakes have shown some potential effects of concern
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(Swain, 1991; Fein et al., 1984; Smith, 1984), while other studies have shown
little or no effects (Dar et al., 1992).

Additionally, new research into the ability of several organochlorine
compounds to mimic hormones has recently been published (Environment Canada,
1991). Studies have shown that PCBs (Korach et al., 1988) and DDE and DDT
(McLachlan et al., 1987) have been found to have weak estrogenic abilities.
There has been speculation among researchers that an increased inciderice of
breast cancer may occur among women exposed to organochlorines (Manz et al.,
1991; Falck et al., 1992). However, the link between these compounds and
breast cancer has not been clearly established.

As stated earlier, adverse effects observed in fish, birds and mammals
in the Great Lakes have been attributed to contaminants. These effects
include death, eggshell thinning, reduced hatching success, abnormal behavior,
deformities (such as crossed beaks and club feet) and population declines.
For several species of birds (e.g., double=crested cormorants, Caspian terms,
Forster's terns, common terns, ring-billed gqulls, herring gulls) in the Great
Lakes, a suite of effects including embryo mortality, edema, growth
retardation, and deformities have been reported and considered similar to
chick edema syndrome associated with some classes of PCBs (Gilbertson et al.,
1991; Fox et al., 1991; Tillitt et al., 1992; Environment Canada, 1991; Mora
et al., 1993; Kurita and Ludwig, 1988; Yamashita et al., 1993). More subtle
effects, such as abnormalities in the thyroid, endocrine and liver systems,
have also been observed in organisms within these populations (Gilbertson et
al., 1991; Colborn, 1991). Table I-1 below summarizes the fish and wildlife
species thought to be affected by contaminants in the Great Lakes and is
available in the docket for this rulemaking.

Of the eleven wildlife species which showed evidence of contaminant
impacts in the past, three of these species (bald eagles, cormorants and
herring gulls) are providing some evidence of recent improvements (Giesy et
al., 1994). Current concentrations of organochlorine compounds in Great Lakes
fish and fish-eating birds are less than during the 1960s and 13708 (Giesy et
al., 1994). Although these trends for these species are encouraging,
persistent toxic chemicals still exist at levels that continue to produce
adverse effects on fish-eating wildlife and fish (Giesy et al., 1994).

With respect to Great Lakes fish populations and fish communities, some
regearchers argue that the effects of contaminants on fish populations and
communities are difficult to separate from the effects of overfishing, habitat
loss and the introduction of exotic species (Environment Canada, 1991). Great
Lakes lake trout populations, for example, have been devastated by
overharvesting and the introduction of the sea lamprey, as well as subjected
to a variety of impairments from toxic pollutants (Environment Canada, 1991).

EPA recognizes that chemical contaminants are only one of the threats to
the health of the Great lLakes Basin Ecosystem. The continued decline of
physical habitat and the presence of exotic (i.e., non-indigenous) species,
for example, are also of concern. The final Guidance provides a consistent
approach for reducing the threat from chemical stressors to the Great Lakes
Basin Ecosystem. Other programs and activities are currently being
implemented by EPA and other Federal and State agencies to address biological,
chemical and physical problems in the Great Lakes (see section I.D below).
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b. Trends in Contaminant Levels. Concentrations of certain
bicaccumulative contaminants, such as PCBs, DDT, dieldrin, and oxychlordane,
have declined significantly over the past 20-30 years, as evidenced by basin-
wide decreases of these pollutants in water, fish, bird eggs, and sediments
(DeVault, 1993a; DeVault 1993b; Environment Canada, 1991). These declines are
believed to be attributable to bans and restrictions that were placed on the
manufacture and use of these chemicals from the late 1960s through the mid-
1970s. Decreased chemical levels in the Great Lakes are also attributable, in
part, to existing regulatory controls, industrial source controls, and the
Lakes' ability to respond to changes in loads following remedial actions
{(Deposition of Air Pollutants to the Great Waters: First Report to Congress,
EPA 453-R-93-055.U.S. EPA, 1994) (Great Waters Report).

Recent water column data for both Lakes Superior and Michigan indicate
declines for PCBs are continuing. Pollutant levels for PCBs, for example,
declined from 1.73 ug/L to 0.18 ug/L in Lake Superior between 1978 and 1992
(DeVault, 1993). Between 1980 and 1993, PCB levels in southern Lake Michigan
also declined, from 1.8 ug/L to 0.2 ug/L. Similar results were observed for
ppT, 2,3,7,8-TCDD and 2,3,7,8-tetrachloro-dibenzofuran (TCDF) across the Great
Lakes basin, and in levels of mirex found in Lake Ontario. Significant
declines in both net loadings and environmental concentrations of lead and
mercury have also occurred since the mid-1970s.

Due to difficulties with reliably measuring chemicals at extremely low
concentrations in water, scientists have often relied upon fish tissue
residues in some species, such as lake trout and walleye, to provide an
indication of chemicals in the water column as well as to indicate any changes
in water column pollutant concentrations. In the preamble to the proposed
Guidance, EPA provided environmental information regarding several
biocaccumulative chemicals (e.g., PCBs, DDT) in game fish (58 FR 20809-20816).
EPA stated that contaminant levels in fish had showed dramatic declines
through the mid-1980s, but were currently fluctuating around a lower level.
This conclusion was based on data showing that earlier declines may have been
leveling off in recent years (DeVault, 1993).

The lake trout data which were presented in the preamble to the proposed
Guidance illustrated that existing PCB levels in such fish were too high to
ensure adequate protection of human health and that the rate of decline in
fish tissue levels had slowed. Similarly, the data for coho salmon showed
that PCB levels in this species remained above the fish tissue concentrations
of concern and that the trend of PCBs in this species between 1984 through
1990 had leveled off in both Lakes Michigan and Erie.

In addition to the data presented in the preamble to the proposed
Guidance, lake trout data for Lakes Superior and Michigan, and walleye data
for Lake Erie, indicate that concentrations of PCBs and DDT initially declined
rapidly, but leveled off in the mid-1980s. Similarly, concentrations of PCBs
and DDT in Lake Erie walleye showed no significant changes since 1982. PCB
and DDT concentrations in lake trout from Lakes Michigan and Superior had not
changed significantly since 1986 (DeVault, 1993).

Current trends indicate that many water quality objectives and fish
tissue criteria for the protection of human health are still being exceeded
(DeVault et al., 1994). In Lake Erie, for example, water column
concentrations of both PCBs and DDT declined from 1980 through 1984, and have
not changed significantly through 1992, with levels of PCBs still
substantially above the fish tissue concentrations of concern (DeVault et al.,
1994). PCB and DDT concentrations in coho salmon filets from Lake Michigan
showed rapid declines from 1980 through 1983, but increased between 1983 and
1992. See Figures I-1 and I-2. Thus, even though water column concentrations
of PCBs continued to decline in Lakes Superior and Michigan through the early
19908, an increase or lack of decline of PCBs has been observed in Lake
Superior and Lake Michigan fish tissue residues since the mid-1980s.
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The difference between the declining rates of PCBs in the water column
concentrations and the fish tissue residues in Lakes Superior and Michigan
indicate that these two systems have not reached an equilibrium of existing
loads and bottom sediments. One possible explanation provided by DeVault et
al. (1994) is that several recent changes to the zooplankton and forage fish
communities in the Great Lakes System may be responsible. These changes were
observed concurrently with the slowing and reversals in contaminant declines
discussed above. '

Despite the trends discussed above, the fish tissue concentrations of
PCBs described above show that the acceptable fish tissue concentration of 0.1
ug/g for the protection of biological resocurces is still being exceeded across
most of the Great Lakes basin (DeVault et al., 1994). These contaminant
concentration levels continue to result in exceedances of State and Provincial
human health criteria, potential risks to human health from cancer and
noncancer systemic injuries, and fish consumption advisories for PCBs in each
of the Great Lakes. Based on this information, further decreases in loadings
to the Great Lakes are necessary in order to meet both existing and proposed
future water quality objectives and criteria. EPA and the Great Lakes States
and Tribes are currently addressing residual pollutant problems in the Great
Lakes through a variety of regulatory and voluntary programs, some of which
are discussed in section I.D below.

c. Figh Consumption Advigories. Due to the presence of contaminants
at levels above current standards or guidelines, elevated contaminant levels
in wildlife, and contaminated sediment hot spots (DeVault et al., 1994), fish
consumption advisories exist in all of the Great Lakes States, including
various waters located in the Great Lakes basin. The Great Lakes States issue
these fish contaminant advisories based on a system incorporating and weighing
such factors as the type of contaminants found in Great Lakes fish flesh,
contaminant levels in fish of various sizes and species, the typical
consumption rates of sensitive populations such as sport anglers, nursing and
pregnant women, and an evaluation of the human health risks of the potential
impacts of these substances.

Pollutants for which these fish advisories are issued include eight of
the 22 biocaccumulative chemicals of concern (BCCs) identified in the final
Guidance. High-risk groups, which fish consumption advisories are established
to protect, include mothers who breastfeed their young, due to the presence of
pollutants in human tissue to which babies continue to be exposed after they
are born. Also at risk of greater exposure are those sport anglers, Native
Americans, and the urban poor who may consume more Great Lakes fish than the
average consumption of the basin population as a whole. The Federal
government is examining the impacts to these higher-risk populations through a
number of gtudiesg initiated during 1993 and 1994 by the Agency for Toxic
Substances and Disease Registry, within the Department of Health and Human
Services. As a result of the factors mentioned above, impacts from fish .
consumption to higher-risk populations are being taken into consideration in
environmental regulation activities, including the final Guidance.
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C. Historvy of the Great Lakes Water_Qualitx Guidance
1. The éreat Lakes Toxic Substances Control Agreement

Against this background of environmental concerns, the Governors of the
eight Great Lakes States signed the Great Lakes Toxic Substances Control
Agreement {(Governors' Agreement) pledging the States' cooperation in studying,
managing and monitoring the Great Lakes as an integrated ecosystem in 1986.
The purpose of the Governors Agreement was to establish a framework for
coordinated regional action in controlling toxic substances entering the Great
Lakes System; to further the understanding and control of toxic contaminants;
and to develop common goals, management practices and control strategies for
toxics to ensure a cleaner and healthier Great Lakes Basin Ecosystem.

The Governors believed that maintaining and improving the quality of
Great Lakes waters would sustain water supply systems as well as commercial,
manufacturing and recreation industries, while creating new economic
development opportunities. They agreed to preserve the value of the Great
Lakes by striving to maintain a high standard of water quality when
establishing regulatory standards, and committed to continue reducing toxics
in the Great lLakes System to the maximum extent possible. For further
discussion of the principles outlined in the Governors' Agreement, see the
preamble to the proposed Guidance (58 FR 20820).

The Great Lakes Governors also realized that a number of toxic
substances control programs and measures had been responsible for achieving
significant reductions in certain organic pesticides and metals. These
reductions are discussed in more detail in section I.B.2 above. However, the
Governors recognized that the complexity of the pollutant problem in the Great
Lakes System called for continuing action. In many cases, the Governors
believed new and creative initiatives would be required to achieve the goal of
prohibiting the discharge of toxic pollutants in toxic amounts in order to
protect the water quality of the Great Lakes.

To implement the goals of the Governors' Agreement, the signatory States
directed their environmental administrators to jointly develop an agreement
for coordinating the control of toxic releases within the Great Lakes System.
This coordinated effort between the Great Lakes States contributed to the
development of the Great Lakes Water Quality Initiative.

2. The Great Lakeg Water Quality Initiative

EPA and the Great Lakes States initiated the Great Lakes Water Quality
Initiative (Initiatiwve) in 1989 to further address the environmental concerns
identified in the Governors Agreement. The Initiative was intended to provide
a forum for Great Lakes States and EPA to develop uniform water quality
criteria and implementation procedures for the Great Lakes basin. The
participants planned to use the results of this effort as a basis for revising
State water quality standards and permit programs pursuant to sections 303 (c)
and 402 of the Clean Water Act (CWA). Three committees were formed under
the Initiative. A Steering Committee, consisting of directors of water
programs from EPA's National and Regional offices and the Great Lakes States'
environmental agencies, as co-regulators of CWA water quality programs,
discussged policy, scientific and technical issues and directed the work of the
Technical Work Group. The Technical Work Group, consisting of technical staff
from the Great Lakes States environmental agencies, EPA, the U.S. Fish and
Wildlife Service and the U.S. National Park Service, prepared proposals for
submission to the Steering Committee. The Public Participation Work Group,
consisting of representatives from environmental groups, municipalities,
industry and academia, observed the deliberations of the other two groups,
advised them of the public's concerns, and kept its various constituencies
apprised of Initiative activities. These committees are collectively known as
the Initiative Committees.

Of particular concern to the Steering Committee were those pollutants
which exhibit the potential to produce System-wide impacts. Based upon
observed impairments to the Great Lakes, the States believed that these
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pollutants pose one of the greatest threats to the health of the Great Lakes
Basin Ecosystem. The Steering Committee believed that further reductions in
loadings of such pollutants from all sources should be pursued. The Steering
Committee wanted actions to be taken to ensure that problems with pollutants
which could potentially cause 1mpalrment of beneficial uses in the Great Lakes
Basin Ecosystem would not develop in the future. Therefore, the Steering
Committee charged EPA and State staff on the Technical Work Group to define
the pollutants that warrant more stringent controls, and to draft additional
control approaches for those pollutants. Further discussion on the factors
chosen for identifying and controlling such pollutants is provided in section
ITI.C.8 of this document.

3. The Great l.akes Critical Programs Act of 1990

The enactment of the Great Lakes Critical Programs Act (CPA) of 1990
(Public Law 101-596, November 16, 1990) codified the ongoing Initiative effort
into the CWA. Section 101 of the CPA (CWA section 118(c) (2)) requires EPA to
publish proposed and final water quality guidance for the Great Lakes System
which conforms with-the objectives and provisions of the Great Lakes Water
Quality Agreement (GLWQA) and is no less restrictive than provisions of the
CWA and National water quality criteria and guidance. The final Guidance must
specify minimum requirements for the waters of the Great Lakes System in three
areas: (a) water quality criteria, including numerical limits on pollutants in
ambient Great Lakes waters to protect human health, aquatic life and wildlife;
(b) antidegradation policies; and (c) implementation procedures. This section
also requires Great Lakes States to adopt water quality standards,
antidegradation policies and implementation procedures consistent with the
final Guidance within two years of EPA's publication of the final Guidance, or
be subject to EPA promulgation of the provisions within the same two-year
period. (CWA section 118(c) (2) (C)). Further discussion of the CPA is provided
in the preamble to the proposed Guidance (58 FR 20823).

The substantive scope of the final Guidance is consistent with the
initial 1989 expectations for the original Initiative. The final Guidance
includes water quality criteria and methodologies, an antidegradation policy,
and implementation procedures that were initially developed through an open,
collaborative process by staff from the Great Lakes States and EPA with input
from other stakeholders in the basin. The principal changes in the scope of
the final Guidance that have occurred since the initial planning for the
Initiative resulted. from the enactment of the CPA.

4. Principles Underlying the Final Water Quality Guidance for the Great
Lakes System

The final Guidance is the culmination of a six-year cooperative effort
that included participation by the eight Great Lakes States, the environmental
community, academia, industry, municipalities and EPA Regional and National
offices. EPA's development of the final Guidance continued the work begun by
the Initiative Committees and was guided by the following six general
principles:

Use_the Begt Available Science to Provide Protection to Human

gal;h, W11d11fe, and Agquatic Life. EPA and the Initiative Committees have
been committed to using the best available science to develop programs to
protect the Great Lakes System since the beginning of this ambitious project.
In the 1986 Governors' Agreement, the Governors of the Great Lakes States
recognized that the problem of persistent toxic substances was the foremost
environmental issue confronting the Great Lakes. They also recognized that
the regulation of toxic contaminants was scientifically complex because the
pollutants are numerous, their pathways into the Lakes are varied, and their
effects on the environment, aquatic life and human health were not completely
understood. Based on the importance of the Great Lakes Basin Ecosystem and
the documented adverse effects from toxic contamination, however, the
Governors directed their environmental administrators to jointly develop an
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agreement and procedure for coordinating the control of toxic releases and
achieving greater uniformity of regulations governing such releases within the
Great Lakes basin.

As discussed further above, the Initiative was subsequently created to
begin work on these goals. EPA and the Great Lakes States, with input from
interested parties. in the basin, began collecting and analyzing data,
comparing regulatory requirements and technical guidance in their various
jurisdictions, and drafting specific methodologies and procedures to control
the discharge of toxic contaminants. The provisions of the final Guidance
were based in large part on these prior efforts of the Initiative Committees,
and incorporate the best available science to protect human health, wildlife
and aquatic life in_ the Great Lakes System. For example, the final Guidance
includes new criteria and methodologles developed by the Initiative Committees
to specifically protect wildlife; incorporates recent data on the
bicavailability of metals into the aquatic life criteria and methodologies;
incorporates Great Lakes-specific data on fish consumption rates and fish
lipid contents into the human health criteria; and provides a better
methodology to determine the bicaccumulation properties of individual
pollutants.

b. Recognize the Unigue Nature of the Great lLakes Basin Ecosystem.

The final Guidance also reflects the unlque nature of the Great Lakes Basin
Ecosystem by establishing special provisions for BCCs. The special provigions
for BCCs initially developed by the Initiative Committees and incorporated
into the final Guidance include more stringent antidegradation procedures, to
ensure that these problems are minimized; phase out and elimination of mixing
zones for existing discharges of BCCs after 12 years, with limited exceptions,
to reduce overall loadings to the Lakes; more extensive data generation
requirements to ensure that they are not underregulated for lack of data; and
the development of water quality criteria that will protect wildlife that feed
on aquatic prey. As discussed in sections I.A and I.B above, it is reasonable
and appropriate to establish special provisions for these chemicals because of
the physical, chemical and biological characteristics of the Great Lakes
System, and the documented environmental harm to the ecosystem from the past
and continuing presence of these types of pollutants.

The final Guidance is not only designed to address existing problems,
but also to prevent emerging and potential problems posed by additional
chemicals in the future which may damage the overall health of the Great Lakes
System. The experience with such pollutants as DDT and PCBs indicates that it
takes many decades to overcome the damage to the ecosystem caused by even
short-term discharges, and that prevention would have been dramatically less
costly than cleanup. The elements of the final Guidance provide a coordinated
ecosystem approach for addressing possible pollutant problems before they
produce adverse and long-lasting basinwide impacts, rather than waiting to see
what the future impacts of the pollutants might be before acting to control
them. The comprehensive approach used in the development of the final
Guidance provides regulatory authorities with both remedial and preventive
ways of gauging the actions and potential effects of chemical stressors upon
the Great Lakes Basin Ecosystem. The methodologies, policies and procedures
contained in the final Guidance provide mechanisms for appropriately
addressing both pollutants that have been or may in the future be documented
as chemicals of concern. Additional discussion of the characteristics and
processes affecting contaminant levels in the Great Lakes and special controls
for BCCs is also prdvided in the preamble to the proposed Guidance (58 FR at
20807-23 and 20844-45) and in section II.C.8 of this document.

c. Promote Consigten in Standards and Implementation Procedures
While Allow1ng Appropriate Flexibility to States and Tribes. Promoting
consistency in standards and implementation procedures while providing for
appropriate State and Tribal flexibility was' the third principle in EPA's
development of the final Guidance. A primary impetus for the Governors'
Agreement, the Initiative, and the requirements set forth in the CPA was a
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recognition of the need to promote consistency in the minimum water quality
standards, antidegradation policies, and 1mp1ementat10n procedures adopted by
the Great Lakes States to protect human health, aquatic life and wildlife.
Although provisions in the CWA provide for the adoptlon of and periodic
revisions to State water quallty criteria, such provisions do not necessarily
ensure that water quality criteria of adjoining States are consistent within a
shared waterbody. For example, State acute ambient water quality criteria in
place in six of the.eight Great Lakes States include a range of 1.79 to 15.0
#g/L for cadmium in order to protect against acute effects for aquatic life,
and from 0.21 to 1.33 ug/L for dieldrin. Other examples of variations in
acute ambient water quality criteria include: nickel, which ranges from 290.30
pg/L to 852.669 ug/L; lindane, with a range of no criteria in place to 1.32
ug/L; and mercury, ranging from 0.5 pug/L to 2.4 upg/L. Similar ranges and
disparities exigt in the chronic ambient water quality criteria and human
health criteria adopted by the Great Lakes States.

Disparities also exist among State procedures to derive individual
discharge permits from water quality criteria. Wide variations exist, for
example, in procedures for granting mixing zones, interpretation of background
levels of pollutants, consideration of pollutants present in intake waters,
controls for pollutants present in concentrations below the level of
detection, and determination of appropriate levels for the discharge of
multiple pollutants. Additionally, when calculating exposure factors in fish
that will be consumed by humans and wildlife, some States consider
accumulation through multiple steps in the food chain (biocaccumulation) while
others consider only the single step of concentration from the water column
(bioconcentration). Further disparities exist in different translator
methodologies in deriving numeric values for implementing narrative water
quality criteria; djifferent assumptions when calculating total maximum daily
loads (TMDLs) and wasteload allocations, including different assumptions about
background concentrations, mixing zones, receiving water flows, or
environmental fate; and different practices in deciding what pollutants need
to be regulated in a discharge, what effect detection limits have on
compliance determinations, and how to develop whole effluent toxicity
limitations.

These inconsistencies in State standards and implementation procedures
have resulted in the disparate regulation of point source discharges, which
may have led to disputes in the past among the Great Lakes States. In the
Governors' Agreement, however, the Governors recognized that the water
resources of the basin transcend political boundaries and committed to taking
steps to manage the Great Lakes as an integrated ecosystem. The Great Lakes
States, as part of the Initiative Committees, recommended provisions that were
ultimately included in the proposed Guidance for coordinated review and
development based on their extensive experience in administering State water
programs and knowledge of the significant differences in these programs within
the basin. The final Guidance incorporates the work begun by the Initiative
Committees to identify these disparities and improve consistency in water
quality standards and permit procedures in the Great Lakes System.

Although improved consistency in State water programs is a primary goal
of the final Guidance, it is also necessary to provide appropriate flexibility
to States and Tribes in the development and implementation of water programs.
In overseeing States' implementation of the CWA, EPA has found that reasonable
flexibility is not only necessary to accommodate site-specific situations and
unforeseen circumstances, but is also appropriate to enable innovation and
progress as new approaches and information become available. Many commenters
urged EPA to evaluate the appropriate level of flexibility provided to States
and Tribes in the proposed Guidance provisions. EPA reviewed all sections of
the proposed Guidance and all comments received to determine the appropriate
level of flexibility needed to address these concerns while still providing a
minimum level of consistency between the State and Tribal programs. Based on
this review, the final Guidance provides flexibility for State and Tribal
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adoption and implementation of the final Guidance provisions in many areas,
including the following: )

-- Antidegradation: Great Lakes States and Tribes may develop their
own approaches for implementing the prohibition against deliberate actions of
dischargers that increase the rate of mass loading of BCCs without an approved
antidegradation demonstration. Furthermore, States and Tribes have
flexibility in adopting antidegradation provisions regarding non-BCCs.

-- TMDLs: Great Lakes States and Tribes may use assessment and
remediation plans for the purposes of appendix F of part 132 if the State or
Tribe certifies that the assessment and remediation plan meets certain TMDL-
related provisions in the final Guidance and public participation requirements
applicable to TMDLs, and if EPA approves such plan. Thus, States have the
flexibility in many cases to use Lakewide Management Plans (LAMPs), Remedial
Action Plans (RAPs) and State Water Quality Management Plans in lieu of TMDLs.

-- Intake Credits: Great Lakes States and Tribes may consider the
presence of intake water pollutants in establishing water quality-based
effluent limits (WQBELs) in accordance with procedure 5 of appendix F to part
132, as discussed further in section VIII.E of this document.

-- Site-Specific Modifications: Great Lakes States and Tribes may adopt
either more or less’ stringent modifications to human health, wildlife, and
aquatic life criteria and BAFs based on site-specific circumstances specified
in procedure 1 of appendix F to part 132, as discussed further in section
VIII.A of this document. All criteria, however, must not be likely to cause
jeopardy to threatened or endangered species listed or proposed to be listed
under the Federal Endangered Species Act (ESA).

-- Variances: Great Lakes States and Tribes may grant variances from
water quality standards based on the factors identified in procedure 2 of
appendix F to part 132, discussed further in section VIII.B of this document.

-- Compliance Schedules: Great Lakes States and Tribes may allow
existing Great Lakes dischargers additional time to comply with permit limits
in order to collect data to derive new or revised Tier I criteria and Tier II
values in accordance with procedure 9 of appendix F to part 132, as discussed
further in section VIII.I of this document.

-- Mixing Zones: Great Lakes States and Tribes may authorize mixing
zones for existing discharges of BCCs after the 10-year phase-out period in
accordance with procedure 3.B of appendix F to part 132, if the permitting
authority determines, among other things, that the discharger has reduced its
discharge of the BCC for which a mixing zone is sought to the maximum extent
possible. Water conservation efforts that result in overall reductions of
BCCs are also allowed even if they result in higher effluent concentrations.
These provisions are discussed further in section VIII.C.4 of this document.

-- Scientific Defensibility Exclusion: Great Lakes States and Tribes
may apply alternate procedures consistent with Federal, State, and Tribal
requirements upon demonstration that a provision in the final Guidance would
not be scientifically defensible if applied to a particular pollutant in one
or more sites. This provision, in § 132.4(h) of the final Guidance, is
discussed further in section II.C.6 of this document.

-- Reduced Detail: In many instances, EPA has revised the proposed
Guidance to reduce the amount of detail in the provisions without sacrificing
the objectives of the provisions. Examples of such revisions include
simplification of procedures for developing TMDLs in procedure 3 of appendix F
to part 132, discussed further in section VIII.C of this document, and
simplification of procedures for determining reasonable potential to exceed
water quality standards in procedure 5.B of appendix F to part 132, discussed
further in section VIII.E of this document.
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-- Other Provisions: Flexibility is also present in provisions for the
exercise of best professional judgment by the Great Lakes States and Tribes
when implementing many individual provisions in the final Guidance including:
determining the appropriate uncertainty factors in the human health and
wildlife criteria methodologies; selection of data sets for establishing water
quality criteria; identifying reasonable and prudent measures in
antidegradation provisions; and specifying appropriate margins of safety when
developing TMDLs. In all cases, of course, State and Tribal provisions would
need to be scientifically defensible and consistent with all applicable
regulatory requirements.

d. Establish Equitable Strategies to Control Pollution Sources. Many
commenters argued that the proposed Guidance unfairly focused on point source
discharges. They asserted that nonpoint sources or diffuse sources of
pollution, such as air emissions, are responsible for most of the loadings of
some pollutants of concern in the Great Lakes, that increased regulation of
point sources will be inequitable and expensive, and that the final Guidance
will not result in any environmental improvement given the large, continuing
contribution of toxic pollutants by nonpoint sources.

EPA recognizes that regulation of point source discharges alone cannot
address all existing or future environmental problems from toxic pollutants in
the Great Lakes. In addition to discharges from point sources, toxic
pollutants are also.contributed to the Great Lakes from industrial and
municipal emissions to the air, resuspension of pollutants from contaminated
sediments, and urban and agricultural runoff, hazardous waste and Superfund
sites, and spills. Restoration and maintenance of a healthy ecosystem will
require significant efforts in all of these areas. As discussed further in
section I.D below, EPA, Canada and the Great Lakes States and Tribes are
currently implementing or developlng many voluntary and regulatory programs to
address these and other nonpoint sources of environmental contaminants in the
Great Lakes.

Additionally, EPA intends to use the scientific data developed in the
final Guidance and hew or revised water quality criteria subsequently adopted
by Great Lakes States and Tribes in evaluating and determining appropriate
levels of control in other environmental programs. For example, EPA's future
biennial reports under section 112(m) of the Clean Air Act will consider the
extent to which air discharges cause or contribute to exceedances of water
quality criteria in assessing whether additional air emission standards or
control measures are necessary to prevent serious adverse effects. Similarly,
once the provisions of the final Guidance are adopted by the Great Lakes
States or Tribes, they will serve as applicable or relevant and appropriate
requirements (ARARs) for on-site responses under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA). EPA will
also consider the data and criteria developed for the final Guidance,
including the information on biocaccumulative pollutants, in developing or
evaluating LaMPs and RAPs under section 118 of the CWA and Article VI, Annex 2
of the GLWQA; determination of corrective action requirements under sections
3004 (u), 3008(h), or 7003 of the Solid Waste Disposal Act; new or existing
chemical reviews under the Toxic Substances Control Act (TSCA); pesticide
reviews under the Federal Insecticide, Fungicide and Rodenticide Act (FIFRA);
and reporting requirements for toxic releases under the Emergency Planning and
Community Right-to-Know Act (EPCRA).

The final Guidance also includes provisions to address the contribution
of pollutants by nonpoint sources. First, the water quality criteria to
protect human health, wildlife and aquatic life, and the antidegradation
provisions apply to the waters in the Great Lakes System regardless of whether
discharges to the water are from point or nonpoint sources. Accordingly, any
regulatory programs for nonpoint sources that requlre compliance with watexr
quality standards would also be subject to the criteria and antidegradation
provisions of the final Guidance once they are adopted into State or Tribal
standards.
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Second, several elements of the final Guidance would, after State,
Tribal or Federal promulgation, require or allow permitting authorities to
consider the presence of pollutants in ambient waters--including pollutants
from nonpoint source dischargers--in establishing WQBELs for point sources.
For example permit authorities may consider the presence of other point or
nonpoint source discharges when evaluating whether to grant a variance from
water quality .criteria under procedure 2 of appendix F to part 132, :
Additionally, the provisions for TMDLs in procedure 3 of appendix F to part
132 address nonpoint sources by requiring allocation of the available load
capacity of receiving waters that do not meet water quality criteria among all
sources of the pollutant, including nonpoint sources. The development of
TMDLs is the preferred mechanism for addressing equitable division of the
loading capacities of these nonattained waters. Because TMDLs have not been
completed for most nonattained waters, however, the final Guidance promotes
the development of TMDLs through a phased approach, where appropriate, and
provides for short-term regulatory relief to point source dischargers in the
absence of TMDLs through intake credits, variances, and other water quality
permitting procedures. These provisions are discussed in sections VIII.B,
VIII.C, and VIII.F of this document.

e. Promote Pollution Prevention Practices. The final Guidance also
promotes pollution prevention practices consistent with EPA's National

Pollution Prevention Strategy and the Pollution Prevention Action Plan for the
Great Lakes. The Pollution Prevention Act of 1990 declares as National policy
that reducing the sources of pollution is the preferred approach to
environmental protection (Pub. L. 101-508, section 6601-6610 104 Stat. 1388,
codified at section 13101-13109 West Supp. 1991). When source reductions are
not possible, however, recycling, treating and properly disposing of
pollutants in an environmentally safe manner complete the hierarchy of
management options designed to prevent pollution from entering the
environment.

Consistent with the goals of the Pollution Prevention Act, EPA developed
the Great Lakes Pollution Prevention Action Plan (April, 1991). The Great
Lakes Pollution Prevention Action Plan highlights how EPA, in partnership with
the Great Lakes States, will incorporate pollution prevention into actions
designed to reduce the use and release of toxic substances in the Great Lakes
basin. The Great Lakes Pollution Prevention Action Plan is discussed in more
detail in the preamble to the proposed Guidance (58 FR 20827-28).

The final Guidance builds upon these two components of the Great Lakes
program by promoting the development of pollution minimization programs in the
level of detection, mixing zone elimination, and antidegradation sections of
the final Guidance. Also, the decision to provide special provisions for BCCs
implements EPA's commitment to pollution prevention by reducing the discharge
of these pollutants in the future. This preventive step not only makes good
environmental managément sense, but is appropriate based on the documented
adverse effects that the past and present discharge of these pollutants have
produced in the Great Lakes System.

£. Provide Accurate Agsessment of Costs and Benefits. In developing
the final Guidance, EPA identified and carefully evaluated the anticipated

costs and benefits of the major provisions. EPA received many comments on the
draft cost and benefit studies conducted as part of the proposed Regulatory
Impact Analysis (RIA) required by Executive Order 12291, and its successor,
Executive Order 12866. Based upon consideration of those comments and further
analysis, EPA has revised the RIA. The results of this analysis are
summarized in section IX of this document.

D. Progress on Other Programsg to Protect and Restore the Great Lakes System

The final Guidance is only one component of many Federal, State and
Tribal programs designed to address environmental contamination in the Great
Lakes System. Unacceptably high concentrations of biocaccumulative pollutants,
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including PCBs, currently exist in fish tissue and sediments through the
basin. As discussed further above, these pollutants have the potential to
caugse significant adverse human health effects, including increased risk of
cancer and systemic injuries, as well as to adversely impact the aquatic life
and wildlife in this ecosystem.

EPA recognizes that implementation of the final Guidance alone will not
solve the existing environmental problems from chemical pollutants in the
Great Lakes. Complete restoration of the Great Lakes and achievement of
water quality criteria will require significant time, resources, and the
scientific expertise of many parties. Other regulatory and voluntary programs
are currently underway, however, to prevent or reduce future pollutant
loadings and to remediate the averse effects associated with past pollutant
discharges to the Great Lakes System. Implementation of the provision in the
final Guidance, in conjunction with the activities described below, will
provide EPA and the  Great Lakes States and Tribes with a comprehens1ve
framework for reducing toxic loadings. In addition, these activities will
enable EPA and the Great Lakes States and Tribes to develop cost-effective
strategies to further the goals and requirements of the CWA, Great Lakes Toxic
Reduction Effort (GLTRE) and GLWQA, and attain the level of water quality
necessary to fully protect human health, wildlife and aquatic life in the
Great Lakes System.

1. The Great Lakes Toxic Reduction Effort

EPA and the Great Lakes States and Tribes have established a multi-media
strategy called the GLTRE to achieve further reductions in the use and release
of toxic substances to the Great Lakes System. The GLTRE emphasizes
addressing nonpoint sources and wet weather point sources of pollution, and is
consistent with the Great Lakes 5-year Strategy discussed in the preamble to
the proposed Guidance (58 FR 20826) .

The GLTRE has three multi-media tracks. The Pathway track focuses on
the primary nonpoint source paths and wet weather sources through which BCCs
enter the Great Lakes System. The Virtual Elimination Project focuses on
identifying the ongoing uses and sources of the BCCs and identifies specific
actions designed to-achieve further reductions of these pollutants. The third
track, the Lake Michigan Enhanced Monitoring Program, being pursued as part of
the Lake Michigan LaMP, is designed to develop a sound scientific basis to
guide future pollution prevention and reduction efforts to address toxic
pollutants in the Great Lakes.

a. Pathway Track. ~The first track of the GLTRE has identified five
primary wet weather and nonpoint source pathways for BCCs: air deposition;
Combined Sewer Overflow (CSO)/stormwater/runoff; contaminated sediments;
storage, handling and transport (spills); and leaklng waste storage sites.

The GLTRE will address any gaps or barriers in existing regulatory and non-
regulatory programs designed to prevent and reduce the introduction of BCCs
through these five sources. The final product of the GLTRE Pathway Track will
be a menu of actions and recommendations aimed at focusing current and
emerging program authorities on preventing, controlling and reduclng loadings
of BCCs; improving reporting, education and outreach; improvements in
monitoring and modeling; and risk communication techniques. Actions and
recommendations that enhance media-specific or multi-media regulatory gaps and
eliminate barriers to effective regulatlon, including use of the ambient water
quality criteria in the final Guidance in other media regulatory programs,
will also be addressed. The Pathway track will encourage the prevention of
BCC use, recycllng and proper dlsposal of BCCs, as well as the repllcatlon of
exemplary or innovative prevention and reduction programs. Prevention
measures may also include recommendations for bans or sunsets for certain
BCCs, if appropriate.

b. Virtual Elimination Project. The goal of the second component of
the GLTRE ig the virtual elimination of biocaccumulative, persistent toxic
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substances from the Great Lakes basin. The project identifies the use and
release of specific toxic substances in the Great Lakes basin and examines the
existing regulatory framework that applies to each substance. The project. is
designed to provide recommendations for voluntary and incentive-based changes
to increase the pace and level of reductions of biocaccumulative toxics. This
project is initially focusing on PCBs and mercury for the purpose of finding
opportunities to achieve virtual elimination of discharges through voluntary
source reductions. '

c. Lake Michigan Enhanced Monitoring Program. As discussed in

section I.D.4.b below, this program will develop a sound, scientific base of
information to guide toxic pollutant load reduction efforts at the State and
Federal levels. The Lake Michigan Enhanced Monitoring Program will help
determine: loadings of contaminants from tributaries, the atmosphere and open
lake sediments; concentrations and fluxes of toxic chemicals in the food web;
and the magnification of toxic chemicals concentrations through representative
food chains. This work will result in a better understanding of the relative
sources and fate of toxic pollutants in Lake Michigan, and will be of use in
addressing pollutant concerns in all of the Great Lakes. The results of this
program will also be used to make recommendations on regulatory and
nonregulatory changes needed to fully achieve water quality standards.

2. Clean Air Act Amendments

Implementation of the major provisions of the Clean Air Act Amendments
of 1990 (CAAA) is an integral part of EPA's broader program to protect and
restore the water quality of the Great Lakes. Specifically, in response to
information indicating that air pollution contributes gignificantly to water
pollution, Congress included section 112(m), referred to as the Great Waters
program, in the CAAA. The purpose of the Great Waters program is to evaluate
the atmogpheric deposition of air pollutants to the Great Lakes, Lake
Champlain, Chesapeake Bay, and coastal waters. As required by this provision,
EPA completed the Great Waters Report in May, 1994. The Great Waters Report
includes information on the contribution from atmospheric deposition of
pollutant loadings, the environmental or public health effects of such
pollution, the source or sources of such pollution, and a description of
regulatory steps EPA plans to initiate under applicable Federal laws aimed at
the protection of human health and the environment.

The Great Waters Report observed that water quality conditions in the
Great Lakes, among other waterbodies, are greatly improved compared to a few
decades ago. Although these improvements are credited to environmental
regulatory programs and public and industrial cleanup efforts that are
addressing primarily waterborne pollution, the Great Waters Report cautions
that the Great Waters ecosystems are far from fully recovered. The Great
Waters Report adds that it is now necessary to address the more diffuse
sources of pollutioh, including the air component, in order to attain water
quality goals and to ensure protection of human health and the environment.

The Great Waters Report concluded that although specific data may be
available for some waterbodies, such as Lake Superior, insufficient data are
available to generalize the atmospheric loadings to all waters. Overall,
scientists estimate that from 35 to 50 percent of current yearly inputs of a
variety of toxic chemicals to the Great Lakes may be from the air. Adverse
effects of the chemicals of concern addressed in the Great Waters Report are
evident and studies of selected waters show significant proportions of toxic
pollution coming from the atmosphere. Although the Great Waters Report noted
that uncertainties in current information are significant, and further
research is needed to better characterize the information for decisionmakers,
adequate information is available to lead EPA to the conclusion that some
actions are justified and necessary at this time. Because the linkage between
specific sources and subsequent deposition and effects has yet to be
demonstrated, however, the kinds of action recommended in the Great Waters
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Report focus on the chemicals of concern (e.g., mercury, PCBs, dioxins)
rather than on specific sgources. i

EPA considered the implications of action and of inaction, while
recognizing that section 112 (m) of the CAAA mandates that EPA should act to
"prevent" adverse effects and to "assure protection of human health and the
environment." EPA's recommendation is that specified reasonable actions are
justified, based on evaluation of the scientific information currently
available, and should now be taken, and that research should continue.

Most of the initial actions EPA is undertaking focus on utilizing
regulatory mechanisms in the CAAA that are intended to address the most
hazardous chemicals. The characteristics of toxicity, persistence, and
tendency to bioaccumulate warrant special treatment of the Great Waters
pollutants of concern. This is consistent with Congressional intent for those
regulatory mechanisms and for section 112 (m) of the CAAA.

The Great Waters Report recommended that for specific source ‘categories
of particular concern in the Great Lakes area, CAAA section 112 (d) maximum
achievable control technology ("MACT") standards should be issued ahead of
schedule, where possible. It also recommended evaluating whether lesser
quantity emissgion rates, as defined by section 112(a) of the CAAA, should be
set for pollutants of particular concern in the Great Lakes System, and
considering setting area source standards for some source categories.
Following the initial Great Waters Report, the CAAA requires additional
reports on a biennial basis. Based on the reports required by section 112 (m)
of the CAAA, EPA is required by November 15, 1995, to promulgate further
emission standards or control measures under section 112 of the CAAA, if
necessary to prevent serious adverse effects, or recommend necessary
regulatory changes under other applicable Federal legislation.

Between 1992 and 2000, EPA must promulgate technology-based emission
standards for all categories of major sources emitting the 189 toxic air
pollutants listed in section 112(b) of the CAAA. Area sources will be
regulated in those cages that the Administrator determines are justified in
order to protect health and the environment. Within eight years of the
promulgation of such standards, EPA will evaluate whether the health and
environmental risk remaining after the application of the control requirements
ig significant enough to warrant additional regulatory requirements. To date,
EPA has promulgated final technology-based standards for Resource Consexvation
and Recovery Act (RCRA) treatment, storage and disposal facilities, the
synthetic organic chemical manufacturing industry, coke ovens, industrial
cooling towers, the dry cleaning industry, halogenated solvent cleaning,
magnetic tape production, commercial ethylene oxide sterilizers, and has
proposed several more standards including those covering epoxy and polymer
resin production, the pulp and paper industry, marine vessels, off-site waste
treatment, petroleum refineries, secondary lead smelters, ship building, wood
furniture manufacturing, municipal waste combusters, chromium electroplating,
and gasoline distribution. New source performance standards have been
proposed for several industry categories including synthetic organic
chemicals, wastewater and cold-cleaning digesters. The standard for the
synthetic organic chemical manufacturing industry alone is estimated to reduce
toxic emissions by 510,000 tons a year (59 FR 19410, April 22, 1994).

Proposed new source performance standards and emissions guidelines have been
published for municipal waste combusters sources greater than 35 MG/day (56 FR
5514), and are scheduled for final promulgation in September, 1995.

Under section 112 of the CAAA, EPA may add additional substances to the
list of hazardous air pollutantse, including pollutants of concern in the Great
Lakes, provided the criteria for additions as identified in CAAA section
112(b) are met. EPA also has discretion to add pollutants when scientific
information dictates ‘additions are warranted: Once a pollutant is listed, EPA
must set technology-based standards for sources of that pollutant by the year
2000 or within two years of listing, whichever is later.
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Section 112 (c) (6) of the CAAA provides for a reduction in sulfur dioxide
(S02) emissions from utilities of approximately 10 million tons by 2010. The
first phase of these reductions goes into effect in 1995. Not only will a
portion of this reduction occur within the Great Lakes, but many of the
control technologies likely to be used to achieve these reductions may reduce
toxic air pollutants, such as mercury, that are specifically of concern in the
Great Lakes System. In addition, under section 112 (n) (1) (B) of the CAAA, EPA
is conducting 'a study of mercury emissions from utilities and various other
sources, which will include an assessment of the health and environmental
effects of such emissions.

EPA will continue ongoing efforts to implement section 112 of the CAAA
and other sections of the CAAA and use the results of the Great Waters Report
in the development of policy and regulations that will reduce emissions of
Great Waters pollutants of concern. EPA also recognizes the need for an
integrated multimedia approach to the problem of air deposition and will
utilize authorities beyond the CAAA to reduce human and environmental exposure
to pollutants of.concern.

3. ARARs and the Superfund Program

Section 121 of the CERCLA (or Superfund) establishes cleanup standards
for remedial actions. Under CERCLA, remedial actions must attain a degree of
cleanup that assures protection of human health and the environment. For any
hazardous substances remaining on-site, the remedy must attain any applicable
or relevant and appropriate standard, requirement, criteria, or limitation
promulgated under any Federal or State environmental law, or any promulgated
State standard requirement, criteria or limitation that is more stringent than
the Federal regulations. These requirements are commonly referred to as
ARARs. Under CERCLA, a requirement is applicable if the environmental law or
regulation directly addresses the circumstances at a site. If not applicable,
then a requirement may be relevant and appropriate if circumstances at a site
are sufficiently similar to the problems or situations regulated by the
requirement that it is well-suited to the site.

Among the CWA regulations that may be ARARs for CERCLA actions are the
requirements governing discharges of pollutants to surface waters, including
State, Tribal or Federal water quality standards. To be an ARAR, a standard
must be promulgated and legally enforceable. The final Guidance is not, by
itself, enforceable, and is, therefore, not an ARAR, although it could be
treated as a nonbinding policy to be considered in CERCLA actions. Provigions
consistent with the K final Guidance will become enforceable only when adopted
by a State or Tribe as part of its National Pollutant Discharge Elimination
System (NPDES) or water quality standards programs, promulgated by EPA in the
absence of State or Tribal action, or when included in an NPDES permit. When
such adoption or promulgation occurs, those provisions will be ARARs, as
appropriate, for on-site CERCLA discharges. Off-site CERCLA discharges must
comply fully with all applicable Federal, State or Tribal requirements.

4. RAPs and lLaMPs

The United States and Canadian Governments agreed to develop and
implement RAPs and LaMPs pursuant to Article VI, Annex 2 of the GLWQA. The
development of RAPs and LaMPs is also required by section 118(c) (3) and (4) of
the CWA. RAPs, which are designed to address impairments to any one of 14
specified beneficial uses, are being developed for each of 43 designated Areas
of Concern (AOCs). LaMPs, which are designed to address loadings of critical
pollutants that are currently impairing or have the potential to impair the
beneficial uses of the open waters of the Great Lakes, are being developed by
EPA in conjunction with the States, Tribes and Canada on a phased basis.

a. RAPs. The RAP process consists of three stages problem
definition and identification of sources and causes of contamination;
identification of remedial and preventive actions designed to restore uses;
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and implementation of the RAP and the actual restoration of beneficial uses.
RAPs are: currently under development in' all 26 U.S., 12 Canadian and five
binational AOCs. To date, 40 of the 43 BAOCs have established stakeholder
groups, coordinating committees, public advisory councils or some other forum
representative of local societal, economic, and environmental concerns. These
infrastructures help to facilitate public participation in the RAP process, as
well as to coordinate RAP development, implement an ecosystem approach, and
build the institutional capacity to restore beneficial useés.

Each RAP is tailored to address the specific pollutant problems that are
or may be present at the AOC. The Grand Calumet River/Indiana Harbor Ship
Canal and nearshore Lake Michigan, for example, is the only AOC in which all
14 beneficial uses are impaired. Several of these use impairments are caused
by the presence of millions to cubic meters of contaminated sediments in the
waterway. RAP efforts to eliminate the causes of these use impairments
include projects designed to clean up individual segments of the waterway and
to prevent their recontamination. The RAP process has developed and obtained
funds for a Toxic Pollution Prevention Program on the waterway and the Gary,
Hammond and East Chicago Sanitary Districts have formally adopted the RAP's
Common Policy on Toxic Pollution Prevention.

Restoration of impaired uses in the Grand Calumet River\Indiana Harbor
Ship Canal has progressed mostly by implementing cleanup, pollution
prevention, and restoration projects outside of the waterway proper. The RAP
process has involved the Indiana Department of Environmental Management's
(IDEM) pollution prevention staff, local industry and the general public in
implementing a Household Hazardous Waste Collection Project, which began in
April of 1994. Agricultural clean sweeps to collect and properly dispose of
pesticides were also conducted in 1992 and 1993 in several Northern Indiana
counties. Local educators have helped IDEM develop an Enviromobile which
stops at area schools to educate school children on ways to prevent pollution
while increasing their environmental consciousness. All of these projects
directly reduce the causes of several use impairments in the AOC, and some
will help to preserve and protect the AOC's globally endangered habitats and
their outstanding biodiversity which is among the highest in the Great Lakes.

The Niagara River AOC is located in Erie and Niagara Counties in western
New York. Past municipal and industrial discharges and waste disgposal sites
have been a source of contaminants to the Niagara River. A long history of
development has also changed the Niagara shoreline along much of the river,
affecting fish and wildlife habitat. Habitat impairment and survival of
aquatic life in the.AOC have been attributed to PCBs, mirex, chlordane,
dioxin, dibenzofuran, hexachlorocyclohexane, polyaromatic hydrocarbons (PAHs),
and other pesticides. Contaminated sediments contain metals and cyanides and
are a source of use impairments to the AOC.

The Niagara River RAP represents a comprehensive and focused corrective
action strategy to: remediate contaminated sediments and hazardous waste
gites; continue and enhance monitoring activities; continue point and nonpoint
source control programs; and improve fish and wildlife habitat. 1In
particular, EPA and the New York State Department of Environmental
Conservation (NYSDEC) are overseeing remediation at three sites along the
Niagara River that are considered sources of contaminants causing use
impairments in the river. Other efforts currently being pursued under this
RAP process include stream water quality monitoring to estimate pollutant
loadings, investigations of inactive hazardous waste sites, developing a
nonpoint source loading estimation methodology for surface runoff, groundwater
migration and atmospheric deposition in conjunction with Environment Canada
and the Ontario Ministry of the Environment and Energy (OMEE), developing a
water quality enhancement and protection policy to include discharge
restriction categories, antidegradation and substance bans; working with the
Buffalo Sewer Authority to continue the model development process for system
sub-basins; and developing a comprehensive inventory of fish and wildlife
populations and habitat. Pursuant to the Niagara River RAP, a large number of
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sediment remediations/removals, waste site remediations and enforcement
actions on the U.S. side of the Niagara River have resulted in significant
reductions (i.e., 98 percent of priority pollutants) of loadings to the river.
For further examples of RAP activities, see "Progress in Great Lakes Remedial
Action Plans" (EPA 305-R-24-020, 1994) available in the docket for the final
Guidance.

b. LaMPs. The LaMP process integrates Federal, State and local
programs that address loadings of critical pollutants, assess whether these
programs ensure attainment of beneficial uses, and recommend media-specific
program enhancements to reduce loadings of critical pollutants to the open
waters of the Great Lakes as necessary to attain beneficial uses. LaMPs also
address pollutants which might impair waters that currently attain beneficial
uses. ,

As part of the Lake Michigan LaMP process, the Lake Michigan States
(Wisconsin, Illinois, Indiana, Michigan) are evaluating the beneficial use
impairments due to all stressors, including toxics, habitat quantity and
quality, exotic species, and human influences. Multi-media pollution
prevention projects have recently been completed or are ongoing in greater
Chicago, western Michigan, and Milwaukee. Sediment assessment and remediation
projects are proceeding in Illinois, Michigan and Indiana. Agricultural
"clean sweeps" to properly collect and dispose of unused pesticides are
continuing in Indiana, Michigan and Wisconsin, and urban "clean sweeps" are
taking place in Northwest Indiana. The Lake Michigan Forum (i.e., the public
participation compotient of the Lake Michigan LaMP), along with the Federal and
State governments, also continues to foster public participation. The Forum
has finalized an action plan for enhancing public outreach, education, and
participation in the LaMP process.

Implementation of the Lake Michigan Enhanced Monitoring and Mass Balance
Project is also proceeding in the Lake Michigan basin. This project is a
cooperative effort among EPA, the U.S. Geological Survey, U.S. Fish and
Wildlife Service, National Oceanic and Atmospheric Administration, National
Biological Survey and the four Lake Michigan States, and supports the Lake
Michigan LaMP procegs, GLTRE, and CAAA requirements by determining the
relative loadings of several LaMP Critical Pollutants from both air and water
sources to the Lake. Modeling these pollutant inputs, and determining their
fate and transport, will allow the participating agencies to predict Lake
Michigan system responses to various load reduction alternatives as well as to
target limited resources to those pollutant sources posing the greatest risk
to the health of the Lake's ecosystem, and will provide important basinwide
information for use in other Great Lakes efforts. A revised Lake Michigan
LaMP will be published in 1995.

On February 15, 1994, EPA published a notice of availability in the
Federal Register of-the proposed Stage 1 Lake Superior LaMP (50 FR 7252). The
draft Lake Superior LaMP puts forward a framework for zero discharge that will
further the goals of virtual elimination in the Lake Superior Basin. EPA and
the Lake Superior Basin States have developed a Pollution Prevention Strategy
that focuses on all sources (i.e., point and nonpoint) of the nine zero
discharge pollutants (PCBs, dieldrin, chlordane, DDT and metabolites, mercury,
dioxin (2,3,7,8-TCDD), toxaphene, hexachlorobenzene, and octachlorostyrene),
and that identifies pollution prevention opportunities, implementation
methods, and measures of success. Participating agencies have agreed to
develop a Binational Pollution Prevention Strategy, using the EPA's National
Pollution Prevention Strategy as a template. A final Lake Superior LaMP will
be complete in 1995.

The workplan for the Lake Ontario Lakewide Management Plan for Critical
Pollutants was finalized in November 1993. Target dates include the
completion of the development of this LaMP in three stages: Stage I is
anticipated to be completed in April 1995; Stage II by December 1995; and
Stage III will be complete by the end of December 1996. Also, a work group
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has been formed to develop a Lake Ontario LaMP Public Forum. The Coordination
Committée (water division managers from EPA, NYSDEC, Environment Canada and
the OMEE) and Secretariat (technical staff from these same agencies) members
are discussing options for the LaMP management structure and incorporating
other agencies into the LaMP process when dealing with issues beyond Critical
Pollutants.

In the spring of 1993, EPA and Environment Canada formed a temporary
Binational Implementation Committee to develop a concept paper that would
provide a framework for the development of the Lake Erie LaMP, and to organize
a LaMP Management Committee to oversee LaMP development. Representatives of
the U.S. and Canadian Federal, State, and Provincial governments met in
September 1994 to formally convene a binational Management Committee to
oversee development of the Lake Erie LaMP. The Management Committee approved
the Lake Erie LaMP concept paper, which describes the proposed focus, scope,
and management structure of the Lake Erie LaMP. As outlined in the concept
paper, the Lake Erie LaMP will address a number of environmental issues above
and beyond toxic substances, including habitat destruction, exotics, and
nutrient loadings. The Management Committee also charged a staff-level work
group to initiate a variety of LaMP activities.

In addition, EPA expects any new loadings data obtained during the LaMp
process will be incorporated by the States and Tribes when establishing or
revising TMDLs and wasteload allocations (WLAs) in the Great Lakes System..
These new TMDLs and WLAs will then be appropriately reflected in subsequent
revisions to NPDES permits.

5. Sediments

Contaminated sediments are a significant source of loadings of toxic
pollutants at harbors and river mouths throughout the Great Lakes System. To
address this source of toxic pollutant loadings, the 1987 CWA Amendments
authorized a five-year demonstration program to identify and develop
assessment and treatment technologies for contaminated sediments in the Great
Lakes basin (CWA section 118(c) (7)) . This program, known as the Assessment
and Remediation of €ontaminated Sediments (ARCS) Program, was designed to
evaluate appropriate assessment and treatment methodologies for the cleanup of
toxic pollutants in Great Lakes contaminated sediments. The information
developed through the ARCS Program will help support implementation of RAPs by
providing guidance to effectively address the contaminated sediment problems
in designated AOCs.

Contaminated sediments have been identified as environmental problems in
42 of the 43 AOCs. The 1987 CWA Amendments also specified five AOCs for
priority consideration in conducting the demonstration projects. These AOCs
are Saginaw Bay, Michigan; Sheboygan Harbor, Wisconsin; Grand Calumet River,
Indiana; Ashtabula River, Ohio; and Buffalo River, New York. (1d.)

EPA successfully completed the ARCS Program in 1994. Approximately 40
documents will be published by early 1995 which discuss the findings of the
sediment assessment work, risk assessment studies, mass balance modeling
results, and results of the pilot demonstrations. Three guidance documents on
risk assessment, sediment assessment, and treatment technologies have been
published. Technology transfer workshops, which covered such topics as
sediment assessments, mass balance modeling, and determining contaminant
losses from dredging and disposal projects, have been held at a number of
locations throughout the Great Lakes basin.

A key component of the ARCS Program was the public outreach and
involvement that was maintained throughout the demonstration process.
Information on ARCS Program activities has been widely distributed to the
public in the form of ARCS Update fact sheets, news releases, a slide show,
and public meetings. The ARCS Program has also made all written documentation
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accessible by setting up repositories for ARCS Program materials in local
libraries at the five ARCS priority locations.

The final summary report on ARCS program results was presented to
Congress in the fall of 1994 and is available in the docket for the final
Guidance. The conclusions contained in the final summary report discuss the
state-of-the-art methods the ARCS Program demonstrated for the assessment of
contaminated sediments, especially in the area of toxicity testing, and the
new ground broken by the ARCS Program in the application of the mass balance
modeling approach. The ARCS Program made significant contributions to the
knowledge base on contaminated sediment remediation by selecting promising
treatment technologies, taking them out into the field, and demonstrating
their effectiveness on site.

The major findings of the ARCS Program consisted of the need to perform
thorough, integrated sediment assessments; the importance of mass balance
modeling in the evaluation of remediation scenarios; the identification and
demonstration of several feasible sediment treatment technologies; and the
recognition and success of public involvement and active participation in
sediment assessment and remediation projects. The field assessment,
contaminant fate modeling, risk assessment, and remediation technology
techniques demonstrated in the ARCS Program have improved the knowledge base
and will enable Federal, State and local officials to make scientifically
sound remediation decisions.

The products of the ARCS Program will not, by themselves, eliminate the
problems posed by contaminated sediments, nor do they propose one '"cure all"
treatment technology for their remediation. They do, however, provide
guidance for the selection of sediment assessment and treatment technologies
as well as recommendations for future full-scale applications. The results
and products from the ARCS Program will have far-reaching implications for the
remediation of contaminated sediments within the Great Lakes as well as on a
nationwide basis.

At the time the proposed Guidance was published, EPA was also preparing
to publish for public comment proposed sediment qguality criteria for five
organic chemicals. EPA's proposed sediment quality criteria are intended to
protect benthic organisms from unacceptable effects of chemicals associated
with sediments. The proposed sediment quality criteria, however, do not
protect against additive, synergistic or antagonistic effects of contaminants,
or bicaccumulative effects to aquatic life or humans. Implementation of the
final Guidance will complement the proposed sediment quality criteria in these
areas.

In January 1994, EPA announced in the Federal Regigter the availability
of the draft sediment quality criteria for three polycyclic hydrocarbons
(acenaphthene, fluoranthene and phenanthrene) and two pesticides (endrin and
dieldrin). The public comment period for these criteria documents ended in
June 1994, and EPA is now in the process of developing final sediment
criteria.

At the time of the proposal, EPA was also in the process of developing a
proposed National Contaminated Sediment Management Strategy. On August 30,
1994, EPA announced in the Federal Register the availability of the proposed
comprehensive, multimedia Strategy. The proposed Strategy describes specific
actions that EPA will take to reduce environmental and human health risks
associated with contaminated sediments. The Strategy also defines a plan of
action to address the National problem of contaminated sediments and to
streamline decision-making within and among EPA programs. EPA accepted
comments on the Strategy through October 31, 1994, and is currently reviewing
the comments. The proposed Strategy is available in the docket for the final
Guidance. '
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Implementation of EPA's National Strategy has been proceeding in the
Great Lakes basin, with emphasis on the Great Lakes AOCs. Programs in EPA and
the States have been assessing sediment contamination and utilizing a range of
regulatory tools to'address the most contaminated sites. Some examples of
remediation activity are the sediment cleanups that have taken place at
Waukegan Harbor in Illinois, the Black River in Ohio, Cedar Creek near
Milwaukee, Wisconsin, and in East Chicago, Indiana. Settlements have also
been reached in enforcement actions with responsible parties for sediment
cleanup for sites in Gary and East Chicago, Indiana. Among the actions being
pursued are those for: Manistique River/Harbor in Manistique, Michigan; the
River Raisin near Monroe, Michigan; Ashtabula River and Fields Brook near
Ashtabula, Ohio; Grand Calumet River in Hammond, Indiana; and Sheboygan
River/Harbor near Sheboygan, Wisconsin.

E. Science Advisb;z Board Review

Information concerning EPA's Science Advisory Board (SAB) and their
review of the draft Water Quality Guidance for the Great Lakes System prior to
proposal is contained in the preamble to the proposed Guidance (58 FR at
20826) . During the process of developing the final Guidance, EPA met with the
SAB from April 27-29, 1994, to discuss the development of a National
methodology for developing wildlife criteria and bicaccumulation factors. EPA
considered and addressed the SAB's comments pertaining to the Great Lakes
System in preparing the final Guidance. Some of these comments are discussed
in the applicable sections of this document that follow. The final SAB report
is also included in the docket for the final Guidance.
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' II. REGULATORY REQUIREMENTS

A. Scope and Purpose

Section 118(c) {2) of the Clean Water Act ("CWA") (Pub. L. 92-500 as
amended by the Great Lakes Critical Programs Act of 1990, Pub. L. 101-596)
requires EPA to publish final water quality guidance on minimum water quality
standards, antidegradation policies, and implementation procedures for the
Great Lakes System. Part 132, including appendixes A through F, constitutes
the Water Quality Guidance for the Great Lakes System required by section
118(c) (2). :

The Guidance fulfills the requirements of section 118(c) (2) and is
generally organized as follows:

-- Water quality standards: The Guidance contains numerical water
quality criteria for 29 pollutants, listed in Tables 1 through 4 of part 132.
The Guidance also contains methodologies for the development of water quality
criteria and water quality values for the protection of aquatic life, human
health, and wildlife, and a methodology for development of biocaccumulation
factors, in appendixes A through D. Together, these criteria and
methodologies specify minimum numerical limits on pollutants in ambient Great
Lakes waters to protect human health, aquatic life, and wildlife.

-- BAntidegradation policy: The minimum antidegradation policy,
including an antidegradation standard, implementation procedures,
demonstration provisions, and decision provisions are contained in appendix E.

-- Implementation procedures: Minimum implementation procedures are
contained in appendix F to part 132.

B. Definitions

1. Proposal. Section 132.2 of the proposed Guidance contained
definitions of 71 terms that would apply to part 132. EPA proposed the
definitions as a partial list of terms which need to be defined for consistent
interpretation of the Guidance. Proposed § 132.4(a) provided that Great Lakes
States and Tribes wére to adopt requirements applicable to waters of the Great
Lakes System for the purposes of sections 118, 303, and 402 of the CWA that
are consistent with these definitions, or be subject to EPA promulgation under
§ 132.5. Other definitions, bearing on the individual portions of the
Guidance, were contained in proposed appendixes A through F. Generally, where
terms were applied in the proposed Guidance in the same manner as in previous
National regulations, such as those in 40 CFR 122.2, 130.2, and 131.3, the
proposal did not provide a duplicate definition. In some cases, however, the
proposal provided a duplicate definition to assist the reader.

2. Commentg. Several comments recommended that EPA resolve
differences between definitions proposed in § 132.2 and those proposed in
various appendixes to part 132.

A number of comments were received on definitions that are discussed
elsewhere in this document. These include: the definition of "bioaccumulative
chemical of concern," discussed further in section II.C.8 of this document;
and the definition of "existing discharger," discussed further in section
VIII.I of this document.

One comment recommended deleting the definition of "reasonable
potential." EPA agrees. Since the definition of "reasonable potential" is
not necessary to implement the Guidance, EPA has deleted the definition.
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Technical and editorial comments were also received concerning a number
of definitions. ’

EPA agrees that definitions should be consistent throughout the
Guidance. 1In some cases, as discussed below under the Final Guidance section,
definitions have been modified or deleted from § 132.2 to eliminate such
inconsistencies.

EPA agrees with the majority of technical and editorial comments
received, and has made changes accordingly. Some of these changes are
discussed further under the Final Guidance section below. EPA's responses to
individual technical and editorial comments on definitions in § 132.2 are
included in the docket for this rulemaking.

3. Final Guidance. Section 132.2 of the final Guidance includes 56
definitions, reflecting deletion of 17 proposed definitions, and addition of
two new definitions. Thirty six definitions were clarified or modified, and
18 were unchanged.

The following definitions have been deleted from § 132.2 because they
are defined adequately in one or more of the appendixes: "acceptable daily
exposure (ADE)," "acute toxic unit (TU,)," "biomagnification," "chronic toxic
unit (TU,) ," "depuration," "dilution fraction," "linear multi-stage model, "
"octanol /water partition coefficient (Kow)," "relative source contribution
(RSC) ," and "slope factor."

The definition of "allowable dilution flow (Q,)" has been deleted from
§ 132.2. 1In response to comments, changes have been made to the final
procedure 3 of appendix F that made this definition unnecessary. This change
is discussed further in section VIII.C of this document.

The definition of "compliance evaluation level (CEL)" has been deleted
because the term is no longer used. This change is discussed further in
gsection VIII.H of this document.

The definition of "existing uses" has been deleted to because it
duplicates the definition in 40 CFR 131.3.

EPA deleted the proposed definition of "noncarcinogen" because it should
be clear that a noncarcinogen is any substance which is not a carcinogen. -
Furthermore, EPA found that the proposed definition could have been confusing
when compared to the definition of "carcinogen."

The definition of "reasonable potential" has been deleted from § 132.2
as discussed in Comments above.

The definitions of "steady-state BAF/BCF" and "superlipophilic
chemicals" were deleted, since revisions to the methodology for development of
BAFs made the terms unnecessary. These changes are discussed further in
section IV of this document.

The definition of "biota-sediment accumulation factor (BSAF)" has been
added, and is discussed in section IV of this document.

The definition of "new Great Lakes discharger" has been added, and the
definition of "existing discharger" has been modified and redefined as
"existing Great Lakes discharger." Together, the two definitions categorize
all discharges to waters of the Great Lakes System depending on whether the
construction of buildings, structures, facilities, or installations generating
the discharge commenced before ("existing") or after ("new") March 23, 1997.
Under procedure 3 of appendix F, mixing zones for BCCs are not available to
new Great Lakes dischArgers after March 23, 1997; for existing Great Lakes
dischargers, mixing zones for BCCs are generally not available after March 23,
2007 except under specified circumstances. These provisions are discussed
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more fully in sectign VIII.C of this document. Under procedure 9 of
appendix F, NPDES permits may allow conipliance schedules under certain
circumstances to existing Great Lakes dischargers but not to new Great Lakes
dischargers. These provisions are discussed more fully in section VIII.J of
this document.

The defznltlon of "biocaccumulative chemical of concern (BCC)" has been
modified, and is discussed in section II.C of this document.

The definition of "carcinogen" has been clarified to add a reference to
a discussion of the classification of carcinogens in section II.A of appendix
C to the final Guidance.

The definition of "chronic toxicity" has been clarified to add reference
to "delayed adverse effects" to reflect EPA's concern that pollutants such as
2,3,7,8-tetrachlorodibenzo-p-dioxin (2378-TCDD) have been observed to cause
delayed adverse effects days, weeks, or even months after exposure. See, for
example, "Interim Report on Data and Methods for Assessment of 2378-TCDD Risks
to Aquatic Life and Associated Wildlife," EPA, March 1993 (EPA 600/R-93/055),
which is available in the docket for this rulemaking.

The definition of "Great Lakes States and Great Lakes Tribes" has been
modified to clarify that an Indian Tribe in the Great Lakes basin would be a
"Great Lakes Tribe" subject to the provisions of the final Guidance only if
EPA has approved water quality standards for the Tribe, or if EPA has
authorized the Tribe to administer an NPDES program. This clarification was
necessary because the Guidance provisions for water quality standards would be
meaningless unless at least a basic set of standards are in place, including
designated uses, narrative criteria, and legal authority references.
Similarly, the Guidance provisions for NPDES permits would be meaningless
unless the Tribe has been authorized to administer an NPDES program.
Provisions applicable to Tribes are discussed further in section II.D.3 of
this document.

The definition of "Tier II value" has been modified, and is discussed in
sections II.C.2 and VI of this document.

The definition of "wet weather point source" has been modified to
incorporate the existing definition of point source contained in § 122.2, for
the convenience of the reader. Furthermore, in response to comments and to
clarify possible ambiguities in the proposal, EPA has modified the definition
in the final Guidance to clarify that the definition includes only certain
types of discharges, to specify the types of excluded discharges more
explicitly, and to delete an unnecessary definition of combined sewer
overflow. The exclusion for wet weather point sources is discussed in section
II.C.7.

The following definitions were modified to make technical clarifications

and corrections: "acute toxicity," "acute-chronic ratio (ACR),"
"bicaccumulation," "bioaccumulation factor (BAF)," "bioconcentration, "
"bioconcentration factor (BCF)," "chronic toxicity," "criterion continuous

concentration (CCC)," “criterion maximum concentration (CMC)," ®“EC50,"
"endangered or threatened species," "final acute value (FAV)," "final chronic
value (FCV)," "final plant value (FPV)," "Great Lakes System," "human cancer

value (HCV)," "human noncancer value (HNV)," "LCS50," "minimum level (ML)," "no
observed adverse effect level (NOAEL)," "no observed effect concentration
(NOEC) ," "quantification level," "quantitative structure activity relationship

(QSAR) , " "risk associated dose (RAD)," "species mean acute value (SMAV),"
"gpecies mean chronic value (SMCV)," "stream design flow," "uncertainty factor
(UF) ," "uptake," and "wasteload allocation (WLA) ."

The following- definitions are the same as proposed, or the same with
editorial corrections: "adverse effect," "connecting channels of the Great
Lakes, " "detection level," "Federal Indian Reservation," "genus mean acute



32 Water Quality Guidance for the Great Lakes System -- Supplementary Information Document

value (GMAV)," "genus mean chronic value (GMCV)," "Great Lakes," "human cancer
criterion (HCC)," "human noncancer criterion (HNC)," "Indian Tribe," "load
allocation (LA)," "loading capacity," "lowest observed adverse effect level
(LOAEL) ," "open waters of the Great Lakes," "threshold effect," "Tier I
criteria,® "total maximum daily load (TMDL)," and "tributaries of the Great
Lakes System."

C. Adoption - and Application of Criteria, Methodologies, Policies, and
Procedures

1. Adoption of Tier I Criteria and Methodologies

a. Proposal. The proposed Guidance included a two-tiered approach,
consisting of methodologies to develop water quality criteria (Tier I), and
methodologies to calculate water quality values (Tier II) with fewer data than
the full minimum data required for a Tier I criterion calculation. The
purpose of Tier II methodologies is to provide a uniform approach for
evaluating and controlling pollutants when there are insufficient data to
develop Tier I criteria. In the absence of State- or Tribal-adopted Tier I
criteria for a pollutant, the Tier I and Tier II methodologies provide
mechanisms with which to interpret and ensure that the States' and Tribes'
narrative criteria prohibiting the discharge of toxic pollutants in toxic
amounts are reflected in water quality-based effluent limits. The preamble to
the proposed Guidance described the two-tiered approach in more detail (58 FR
20835; April 16, 1993).

Proposed § 132.4(a) provided that Great Lakes States and Tribes were to
adopt Tier I methodologies for developing numeric water quality criteria to
protect aquatic life, human health, and wildlife cdonsistent with those
specified in appendjxes A through D, or be subject to EPA promulgation under
§ 132.5.

Upon State or Tribal adoption or EPA promulgation of the Guidance,
proposed § 132.4(b) specified that Great Lakes States or Tribes would have
used the Tier I methodologies in appendixes A, C, and D and the methodology in
appendix B when adopting or revising numeric water quality criteria. 1In
addition, if a Great Lakes State or Tribe had not adopted a numeric water
quality criterion for a pollutant in its water quality standards, but enough
data existed to meet Tier I minimum data requirements, proposed § 132.4(c¢)
provided for use of the Tier I methodologies for any development of numerical
criteria to implement narrative criteria. Such implementation would include
development of water quality-based effluent limits, where appropriate.

The proposed Guidance also included numeric criteria in Tables 1 through
4 of part 132 that were derived using the Tier I methodologies. Proposed
§ 132.3 would have required Great Lakes States and Tribes to adopt these
specific numeric criteria or more stringent criteria into their water quality
standards for the Great Lakes System or be subject to EPA promulgation under
§ 132.5.

b. Comments. EPA received a number of comments on the requirements
for adopting additional Tier I criteria beyond those listed in Tables 1
through 4 of part 132, and for reviging the criteria in the Tables. Many
commenters supported the proposed approach because it would ensure increased
consistency among the water quality standards of Great Lakes States and
Tribes. Other commenters urged EPA to provide more flexibility to States and
Tribes in adopting criteria consistent with the Guidance, including the
flexibility to modify the criteria in Tables 1 through 4 to reflect new
scientific findings and data. Many commenters argued that the criteria
methodologies and the criteria in Tables 1 through 4 should be provided as
non-binding guidance.

. A large number of comments also suggested that EPA should be responsible
for developing any new or revised Tier I criteria as additional data become
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available and are evaluated. These commenters believe that it is more
efficient for EPA to develop criteria than for States or dischargers who may
not have the expertise or resources to develop criteria independently. Some
of these commenters also suggested that EPA should ensure full public review
of such new or revised criteria. Some commenters also urged EPA to amend
Tables 1 through 4 in future EPA rulemakings. Additionally, a few commenters
were concerned that the Guidance as proposed may not provide sufficient
protection to endangered or threatened species from pollutants that may be
found to have particularly potent effects.

EPA agrees that it is important for States and Tribes to have the
flexibility to modify criteria and values, including the criteria in Tables 1
through 4, in appropriate circumstances when new scientific findings and data
become available. EPA has determined that the proposed minimum requirements,
together with changes to the procedure for site-specific criteria
modifications in the final Guidance, as well as EPA's planned approach to
assist States and Tribes in implementing the Guidance, provide adequate
flexibility for incorporating new information without sacrificing the improved
consistency in Great Lakes water quality standards envisioned in the Great
Lakes Critical Programs Act ("CPA").

Site-gpecific criteria modifications provide a degree of flexibility to
incorporate new scientific findings and data as they may affect a specific
waterbody. EPA has retained the provisions allowing site-specific
modifications to criteria developed under the Guidance, including criteria in
Tables 1 through 4, and has expanded the flexibility of the provisions to
allow less restrictive site-specific modifications for agquatic life, human
health and wildlife criteria under certain conditions using the final
procedure 1 of appendix F. These provisions are discussed further in section
VIII.A of this document.

Additionally, 'there are several steps within the criteria methodologies
where flexibility is available to reflect new findings and data. For example,
although EPA states a preference for using the linearized multistage model
when deriving human health criteria, the final Guidance allows the use of
different models if the data support their use. In addition, the final
Guidance recognizes that the EPA methodology for conducting cancer risk
assessments is currently under review and that any changes adopted by EPA can
be incorporated by the States and Tribes. Also, the section VIII.A of
appendix B provides that BAFs derived in accordance with the BAF methodology
in the final Guidance should be modified if changes are justified by available
data. .

EPA's planned approach for implementing the final Guidance will further
facilitate flexibility to incorporate new scientific findings and data. EPA
intends to expand the future assistance it provides to Great Lakes States and
Tribes over that envisioned at the time of the proposal. EPA's planned
implementation is as follows:

- -- EPA Region 5, in cooperation with EPA Regions 2 and 3 and
Headquarters offices, and the Great Lakes States and Tribes, will establish a
Great Lakes Initiative (GLI) Clearinghouse to assist States and Tribes in
developing numeric Tier I water quality criteria and Tier II water quality
values. Further information about the GLI Clearinghouse is available from the
address listed at the beginning of this document. As additional toxicological
data and exposure data become available or additional Tier I numeric criteria
and Tier II values are calculated by EPA, States, or Tribes, Region 5 will
ensure that this information is disseminated to the Great Lakes States and
Tribes.

-- EPA Region 5 will work with the States and Tribes, EPA Regions 2
and 3, EPA Headquarters offices, and EPA research laboratories to review new
toxicological and exposure data. The review will include consgideration of
data quality and appropriateness for use with the Guidance methodologies. For
pollutants of especially high interest and/or concern, Region 5 and the other
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EPA offices identified above intend from time-to-time to use the Clearinghouse
information to develop GLI criteria guidance documents similar to those
supporting the proposed and final Guidance. EPA will then publish a notice in
the Federal Register announcing the availability of such documents and
inviting public comment on them. After reviewing the comments, EPA will
finalize the GLI criteria guidance documents and make them available as
guidance to Great Lakes States and Tribes. The GLI criteria guidance
documents would represent EPA's best current information about effects of the
pollutants in the Great Lakes System. The GLI criteria guidance documents
could address either or both Tier I criteria and Tier II values.

-- Regions 2, 3 and 5, through their review and approval of State
water quality standards under section 303 of the CWA, will work with the
States to ensure that all Great Lakes States and Tribes maintain a minimum
consistent level of protection for aquatic life, human health, and wildlife
throughout the Great Lakes System consistent with the methodologies in the
final Guidance. EPA will also make a special effort to encourage Great Lakes
States and Great Lakes Tribes to adopt criteria based on any newly calculated
GLI criteria guidance documents in the next triennial review of water quality
standards under section 303. If such efforts are not successful for all
States, EPA could evaluate use of section 303(c) (4), if appropriate, to
determine that a particular State or Tribe needed new or revised water quality
standards reflecting the new criteria, and promulgate Federal criteria if
necessary for that State or Tribe to ensure minimum consistent criteria are
present in all States and Tribes.

EPA believes the above plans will provide the flexibility to incorporate
new data into water quality criteria development. For example, if new data
become available that would result in significant changes to criteria in
Tables 1 through 4, EPA may use the above process to develop one or more
reviged GLI criteria guidance documents. EPA would then work with the States
and Tribes in their adoption of the revised criteria. 1If the revised criteria
are more stringent than the corresponding criteria in Tables 1 through 4 of
part 132, States and Tribes would be able to adopt them without further EPA
rulemaking. If the revised criteria are less stringent than the corresponding
criteria in Tables 1 through 4 of part 132, EPA would consider initiating a
rulemaking action to delete or revise criteria in the Tables if necessary to
allow or facilitate State and Tribal adoption of the less stringent criteria.

It is also possible that the new information could be so substantial
that it makes some criteria in Tables 1 through 4 scientifically indefensible.
In this situation, States or Tribes could utilize the provisions in § 132.4 (h)
to adopt new criteria even if they were less stringent than criteria in Tables
1 through 4 without further EPA rulemaking. EPA expects that this situation
would occur rarely,.if at all.

The above plans will also result in an efficient use of resources to
develop additional criteria and values where they are most needed.
Furthermore, this approach provides more flexibility than the alternative of
EPA conducting a rulemaking every time any additional data could support a
modification. to a criterion in Tables 1 through 4. Finally, the £final
Guidance retains the existing State and Tribal responsibility to adopt water
quality standards as necessary under the CWA without waiting for EPA to
develop detailed criteria guidance. At the same time, however, the
involvement of EPA in facilitating the review of data, developing GLI criteria
guidance documents as appropriate, in conjunction with continued oversight of
the section 303 water quality standards programs will contribute to more
consistent criteria in the future throughout the Great Lakes System.

EPA considered but rejected the suggestion of some commenters that the
criteria methodologies and the numeric criteria in Tables 1 through 4 of part
132 should be provided as guidance but not specified as minimum requirements
for State and Tribal adoption. First, EPA does not believe that the suggested
approach would satisfy the requirements of section 118(c) (2). That section
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not only directs EPA to provide guidance to the Great Lakes States on
"minimum"” water quality standards, antidegradation policies, and
implementation procedures for the Great Lakes System, but also requires the
States to adopt provisions consistent with the guidance or be subject to EPA
promulgation. EPA believes that whether States and Tribes adopt standards,
policies, and procedures consistent with the final Guidance, or whether EPA
promulgates them, Congress intended that the final Guidance would establish
minimum requirements for the Great Lakes System. This issue is discussed
further in section II.D.2 of this document.

Second, the suggested approach could result in significant variations
between State and Tribal programs submitted under section 118(c) (2) (C). BAs
discussed in the preamble to the proposed Guidance, the establishment of more
uniform control of water pollution in the Great Lakes System was one of the
most important goals of the CPA, and the 1986 Great Lakes Toxic Substances
Control Agreement signed by the eight Great Lakes Governors (58 FR 20820-23,
and 20838-39). Progress toward this goal will not be achieved unless the
Guidance specifies the "minimum" requirement for the Great Lakes System.

similarly, EPA considered but rejected an alternative approach that
would retain the provisions for States and Tribes to adopt criteria consistent
with the criteria in Tables 1 through 4, but would provide the methodologies
in appendlxes A through D as guidance but not specified as minimum
requirements for State and Tribal adoption. EPA believes the criteria in
Tables 1 through 4 are necessary to protect human health, wildlife, and
aquatic life in the Great Lakes System, but is concerned that these criteria
alone would not be sufficient. The pollutants in Tables 1 through 4 are good
examples of pollutants in the Great Lakes System, but they are clearly not the
only criteria necessary to protect human health, wildlife and aquatic life in
the Great Lakes System. For example, in sections I and II of this document
EPA identifies BCCs as a category of pollutants of high concern in the System,
yet because of the limited time and resources available to develop the
proposed and final Guidance, Tables 1 through 4 do not contain criteria for
all 22 currently-identified BCCs. Also, in some cases a pollutant that
appears in only one of the four Tables would be likely to have a lower
criterion in another of the Tables if the other criteria were developed. For
these reasons, EPA believes that the final Guidance must also continue to
provide for State and Tribal adoption of criteria methodologies consistent
with appendixes A though D in order to increase the consistency between water
quality criteria and permit limits throughout the Great Lakes System and to
satisfy EPA's obligation to specify minimum requirements necessary to protect
human health, wildlife, and aquatic life.

EPA also considered but rejected an alternative approach under which
States and Tribes could use the Guidance's criteria methodologies to adopt and
submit for EPA review criteria less stringent than those in Tables 1 through 4
solely on the basis of new data or information. Such an approach would have
two major problems. First, it would be difficult to develop an operational
definition for "new" data that would define all factors necessary for
concluding that data and information were sufficiently new or significant to
justify EPA approval of a submitted criterion less stringent than in Tables 1
through 4. States, Tribes and EPA would also face an additional
administrative burden of determining whether particular data sets met the
definition.

. Second, although this approach would enable new data to be incorporated
rapidly, EPA is concerned that it could result in significant departures from
the increased uniformity supported by EPA and the States and envisioned in the
CPA. For example, one State could use a new toxicological study to develop
and adopt less stringent criteria before EPA and other experts participating
in the GLI Clearinghouse described above could review the quality and
appropriateness of the study. EPA believes such peer review is desirable for
all pollutants, but especially for pollutants such as those in Tables 1
through 4 that have benefitted from extensive EPA, State, and public review,
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and include pollutants of widespread concern and interest in the Great Lakes
System.  These numeric criteria and methodologies were initially developed by
technical experts from EPA, the Great Lakes States, the U.S. Fish and Wildlife
Service, and other participants in the Great Lakes Water Quality Initiative,
who are familiar with the data form and the unique characteristics of the
Great Lakes System. During the development of the Guidance, this cooperative
effort to review and process toxicological data also resulted in a high degree
of consensus for the numeric criteria in Tables 1 through' 4. If EPA and the
other participants had unlimited time and resources, it would be desirable to
utilize the same process for all pollutants requiring numeric criteria.

EPA believes that the implementation plans discussed above provide a
reasonable and systematic way to incorporate the effects of new data into
water quality criteria development without the disadvantages of the
alternative approach. Additionally, as discussed further below, the Guidance
provides adequate flexibility to the States and Tribes to modify the criteria
in Tables 1 through 4. This flexibility is provided through § 132.4(i), which
preserves State and Tribal authority to adopt more stringent provisions;
through § 132.4 (h) which provides for more or less stringent modifications
based on scientific indefensibility and is discussed in section II.C.6 of this
document; and through § 132.3 which provides for more or less stringent site-
specific modifications of the criteria in the circumstances specified in
procedure 1 of appehdix F.

EPA also does not believe that it is necessary or appropriate for EPA to
be solely responsible for developing new or revised Tier I criteria, or to
make State or Tribal adoption of new or revised criteria contingent on EPA
amendment of Tables 1 through 4 of part 132 in future rulemakings. The CWA
has always placed the primary responsibility for developing and adopting
criteria on the States and Tribes approved to administer water quality
standards programs. If the final Guidance were to alter this relationship and
make EPA responsible in the future for developing and/or conducting rulemaking
for all new or revised criteria, State and Tribal adoption of criteria that
might otherwise be necessary to protect aquatic life, human health, or
wildlife and for which data were available could be significantly delayed.

EPA believes that the provision for States to adopt the methodologies found in
appendixes A through D, together with the information exchange and peer review
that will occur through the operation of the GLI Clearinghouse, will provide
the States and Tribes with an adequate framework for ensuring consistent and
timely interpretation of narrative standards. At the same time, EPA
recognizes that there are some situations, especially with toxic pollutants of
high concern and interest, where additional EPA involvement in criteria
development is desirable. "Furthermore, EPA's planned involvement in
coordinating and disseminating information will maximize efficient use of
limited State, Tribal, and Federal resources. For this reason, EPA is
prepared to participate actively in operating the GLI Clearinghouse described
above, and is committed to working with States and Tribes to develop, review,
analyze, and disseminate data, and to develop GLI criteria guidance documents
as necessary in accordance with available resources.

EPA also agrees with comments that EPA could help facilitate public
review of the adoption of new or revised criteria, and implementation of the
criteria in NPDES permits. Under 40 CFR 131.20, States and Tribes are to
provide an opportunity for public participation in adoption or revision of
water quality standards. Under 40 CFR 123.25, States implementing the NPDES
program are to provide an opportunity for public participation during
development of discharge permits. EPA believes the GLI Clearinghouse will
assist States and Tribes in implementing these responsibilities by providing
an additional opportunity for the public to review data that may be used in
the development of future water quality standards and NPDES permit limits.
Furthermore, EPA intends to provide an opportunity for public review and
comment before finalizing any future GLI criteria guidance documents.
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Finally, EPA agrees with commenters that it is important to incorporate
into regulatory programs any new toxicological data which shows that a
threatened or endangered species--or a surrogate for such species--is
particularly sensitive to a pollutant. EPA believes the implementation plans
described above will ensure that endangered or threatened species are
adequately protected. For example, when relevant new data become available,
the data will be placed in the GLI Clearinghouse where they will be available
to States, Tribes, and other interested persons. EPA will place special
emphasis in the Clearinghouse on data relevant to protection of endangered or
threatened species, and will alert States and Tribes to data that indicate
unusual sensitivity of these species or their surrogates in the Great Lakes
basin. EPA and the U.S. Fish and Wildlife Service will also work with States
and Tribes to identify sites where special protection may be recommended.
States and Tribes must use such data wherever appropriate in their water
programs, and EPA will evaluate these actions during the triennial reviews of
water quality standards under section 303 (c) of the CWA. Before approving
State and Tribal water quality standards, EPA will ensure that they are not
likely to jeopardize the continued existence of any listed endangered or
threatened species, or result in the destruction or adverse modification of
such species' critical habitat. EPA could not approve State or Tribal
adoption of a criterion that does not adequately protect endangered or
threatened species. EPA's implementation of the Endangered Species Act is
discussed further in section II.G of this document.

c. Final Guidance. For the reasons above, the proposed minimum
requirements regarding Tier I criteria and methodologies generally have been
retained in the final Guidance.

In response to issues and comments discussed elsewhere in this document,
the minimum required application of the Tier I methodology for development of
wildlife criteria has been limited to BCCs. This change is reflected in §
132.4(a) (5), § 132.4(d) (4), and appendix D to part 132, and is discussed
further in section VI of this document. The final Guidance retains the
proposed provisions to apply the Tiexr I methodologies for human health and
aquatic life to all pollutants except those in Table 5 of part 132.

2. Adoption_and Application of Tier II Methodologies

a. Proposal. The proposed Guidance included a mechanism to interpret
and ensure that existing narrative prohibitions against the discharge of toxic
substances in toxic amounts are reflected in water quality-based effluent
limitations in a consistent way throughout the Great Lakes System, even where
data are limited. If a State or Tribe has not adopted a numeric water quality
criterion for a pollutant and insufficient data exist to meet Tier I minimum
data requirements, proposed § 132.4(c) would provide for application of Tier
II methodologies to develop Tier II values to implement the narrative
criteria. Additionally, if sufficient data to calculate a Tier II value for a
pollutant on Table 6 of part 132 do not exist, procedure 5 of the proposed
implementation procédures (appendix F to part 132) provided that the
permitting authority, under specified circumstances, would generate or require
the permittee to generate the data necessary to derive Tier II values.

The above approach is congistent with existing EPA national regulations
at 40 CFR 122.44(4d) (vi) which require permit authorities to establish effluent
limits for individual pollutants or indicator parameters under specified
circumstances when the pollutant is present in the effluent at a concentration
that causes, has the reasonable potential to cause, or contributes to an
excursion above any water quality standard, including numeric and narrative
criteria for water gquality. This approach is discussed further in section
VIII.E of this document.

b. Commentg . EPA received many comments objecting to the inclusion
of Tier II methodologies in the Guidance. Among the concerns raised were that
the Tier II methodologies are not scientifically valid for use in determining
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water guality-based effluent limits, that it is inappropriate to encourage
dischardgers to generate data to be used in development of Tier II values, that
such data generation is too costly and time-consuming, and that the Tier II
methodologies are overly restrictive. A large number of comments singled out
the Tier II methodology for aquatic life as a particular concern because it
allows use of fewer data than the established national aquatic criteria
methodplogy, because values are adjusted to be more restrictive when fewer
data points are available, and because of p0881b1e overlap with the
implementation procedure for whole effluent toxicity. Many comments s;ngled
out the Tier II methodology for wildlife because of concerns about the
appropriateness of the scientific approach. Some commenters suggested the use
of biological tests such as whole effluent toxicity tests and bioconcentration
testing in place of the Tier II methodologies for numerical pollutant-specific
values. Some commenters suggested that anti-backsliding and antidegradation
requirements would prevent future adjustments in Tier II numbers when more
data become available. Some commenters suggested that EPA should have the
responsibility to generate Tier II values.

EPA also received a number of comments supporting the proposed use of
Tier II methodologies in the Guidance. These comments indicated that it is
critical for the waters of the Great Lakes System that toxic substances not
remain unregulated simply because adequate data to calculate a Tier I
criterion are not available. These commenters also believe that the proposed
approach properly places the burden of proof on dischargers to demonstrate
that their discharges will not damage the aquatic ecosystem or human health.

With regard to the aquatic life methodology, EPA carefully reviewed the
concerns of commenters about potential overlap between Tier II requirements
for aquatic life and the appendix F requirements for whole effluent toxicity
testing. The final Guidance clarifies and elaborates on the option of using
indicator parameter limits under 40 CFR 122.44(d) (1) (vi) (¢). A full
discussion of the use of the indicator parameter option and its role in the
final Guidance appears in section VIII.E of this document. As discussed in
that section of the'document, the State or Tribe is still required to adopt
the Tier II methodology for aquatic life. As described in procedure 5 of the
final Guidance, States and Tribes will then be required under this Guidance to
implement the Tier II values through water quality-based effluent limitations
(WQBEL) based on such values when, under procedure S5, such limits are
determined to be required. When deriving limits to meet Tier II values,
States and Tribes have the option of using an indicator parameter limit,
including use of a WET limit under appropriate conditions, in lieu of a Tier
II-based limit. If an indicator parameter is used, the State or Tribe must
ensure that the indicator parameter will attain the "applicable water quality
standard" (as described in 40 CFR 122.44(d) (1) (vi) (C). The "applicable water
quality standard” in this instance would be the State's or Tribe's narrative
water quality standard that protects aquatic life, as interpreted using the
Tier II methodology.

EPA does not agree, however, with comments that questioned the
scientific validity of the proposed aquatic life Tier II methodology. EPA has
reviewed commenters' concerns, and concluded that the Tier II approach is
sczentlflcally sound and necessary for the Great Lakes System, and is
appropriate for development of water quality-based effluent limits.
Furthermore, EPA does not agree with comments that the methodology is overly
restrictive. For these reasons, the proposed aquatic life Tier II methodology
is retained in the final Guidance. Further discussion of this issue is found
in section III of this document.

EPA also does not agree with comments that the proposed human healtp
Tier II methodology is not scientifically valid. A full discussion of this
issue is found in section V of this document.

EPA does agree with some of the concerns expressed about the
applicability of the wildlife methodology for developing wildlife criteria or
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values beyond the BCCs. As a result, EPA has modified the final Guidance to
no longer require Great Lakes States arid Tribes to adopt provisions mandating
the use of the proposed wildlife Tier II methodology when developing water
quality-based effluent limits, nor to require the use of the wildlife Tier I
methodology for pollutants other than BCCs. These issues are discussed
further in section VI of this document. .

EPA also- agrees-with comments that it is appropriate for dischargers to
share the cost of developing data on pollutants for which there are no Tier I
criteria and/or Tier II values, and does not agree with comments that it is
inappropriate. EPA recognizes that the ultimate statutory responsibility for
developing, adopting, and approving water quality standards rests with States,
Tribes, and EPA. The CWA, however, also makes dischargers ultimately
responsible for the content of their discharges, and gives broad authority to
the Administrator and the States for data gathering and reporting concerning
such discharges (CWA sections 308, 402). As a matter of public policy, EPA
believes it is appropriate to provide incentives to reduce the presence of
toxic pollutants in discharges. Procedure 5.C of appendix F of the final
Guidance provides such an incentive. Upon adoption or promulgation, it would
require NPDES permit authorities to generate toxicological data sufficient to
calculate Tier II values in certain circumstances, but would retain their
current ability to require permittees to generate such data.

At the same time, EPA does not want to impose an undue burden on
dischargers, and has reviewed carefully the comments of those concerned about
the cost and time required to generate Tier II data. EPA has concluded that
because of the amount of existing data already available for the GLI
Clearinghouse, the potential burden to generate required Tier II data in
specified circumstances will be relatively insignificant. EPA's analysis is
as follows.

Upon adoption or promulgation, the Guidance would provide that
dischargers could be required, under conditions and with some exceptions
specified in procedure 5.C of appendix F, to generate data to derive Tier II
values if sufficient data do not exist for the 138 pollutants selected by the
States and EPA for the initial focus of the Initiative (listed in Table 6 of
part 132). This means that a permitting authority, when faced with the need
to develop an effluent limit for a pollutant for which there is no Tier I
criterion or Tier II value, would need to generate or require the permittee to
generate data to develop a Tier II value for that pollutant. The conditions
and exceptions for this procedure are described further in section VIII.E of
this document. For human health, EPA has already developed Tier I criteria
for 18 of the 138 pollutants, and has tentatively determined that there is
currently enough toxicological information available to calculate at least 101
more Tier I criteria, leaving only 14 pollutants for which there is not enough
data to calculate at least a Tier II human health value, and 5 pollutants
which are currently under review by EPA. For aquatic life, EPA has developed
Tier I criteria for 15 of the 138 pollutants, and in addition has tentatively
determined that there is currently enough information available to calculate
at least 98 more Tier I criteria or Tier II values. This means that the
maximum potential burden for dischargers to generate required data would be
for 14 human health values and 25 aquatic life values. For several of the
remaining 25 pollutants, however, it is possible that the pollutant is
ingoluble in water at levels that are acutely toxic to daphnids. In these
situations, under the scientific defensibility exclusion of § 132.4(g) there
would be no need to conduct the toxicity tests.

This maximum potential burden may never be realized by dischargers for
several reasons. First, in operating the GLI Clearinghouse, EPA and the
States may identify additional data on the remaining pollutants. Second, EPA
may decide to generate the necessary data for one or more of the remaining
pollutants. Third, one or more States may decide to generate the data, and
not require dischargers to generate the data. Finally, the pollutants may not
be in an individual discharger's effluent, and therefore would not trigger the

.
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need to generate data under procedure 5 of appendix F. Because of the above
mitigating factors, EPA believes the burden to generate required Tier II data
is likely to be small.

EPA is also aware that because the Tier II methodologies generally yield
more conservative numbers than Tier I, to reflect the greater uncertainty
related to the absence of complete data sets, an incentive is created for
dischargers to generate additional toxicological data to enable generation of
a new Tier II1 value or a Tier I criterion. To the extent that dischargers
choose to conduct studies to generate new data, this is an optional activity
and not a requirement of the final Guidance. Additionally, the cost of such
testing could be offset by any reduction in treatment costs associated with
less stringent permit limits based on Tier I criteria. EPA has therefore not
estimated the potential cost if any of this optional activity.

Additionally, in situations where dischargers are required to generate
data to derive Tier I criteria or Tier II values, the final Guidance continues
to specify that permit authorities may grant a reasocnable period of time in
which to provide additional studies necessary to develop a Tier I criterion or
to modify the Tier II value. These provisions are discussed further in
section VIII.H of this document.

EPA also agrees in part with commenters who recommended allowing the use
of established biological tests in place of the Tier II methodologies for
numerical pollutant:specific values. BAs described above, when deriving limits
to meet Tier II values, States and Tribes have the option of using an
indicator parameter limit, including use of a WET limit under appropriate
conditions, in lieu of a Tier II-based limit. EPA does not agree, however,
with suggestions by commenters that the entire Tier II approach be replaced by
reliance on established biological tests. Although whole effluent toxicity
testing and permit limits are established procedures that EPA believes are
effective in controlling toxicity to aquatic organisms in many circumstances,
such testing is not designed to address toxic effects on human health.
Furthermore, the whole effluent toxicity approach has some limitations for
aquatic life protection as discussed in the section III of this document.
Similarly, other ecdlogical testing suggested by commenters, such as rapid
biocassessment and biological criteria evaluations, do not address human health
concerns. Other suggestions, such as effluent and chemical-specific
bioconcentration testing, and fish tissue residue studies of receiving waters,
have been adopted into the Guidance as part of the methodology to develop
biocaccumulation factors in section IV of appendix B, and as part of procedure
8.F of appendix F. They are measurement methods, however, not regulatory
approaches, and therefore should not be used as separate regulatory controls
to replace the Tier II approach as suggested by some commenters. Furthermore,
they do not directly measure end points of concern in protecting aquatic life,
and would likely not be acceptable indicators under existing
§ 122.44(d) (1) (vi).

. Finally, EPA does not agree with the concern of many commenters that the
CWA's anti-backsliding provisions will prevent the future adjustment of water
quality-based effluent limits baged on Tier II values. Application of anti-
backsliding provisions of the CWA are discussed in section II.C.3 of this
document.

c. Final Guidance. For the reasons above, EPA has made specific
modifications and exceptions to the proposed minimum requirements for States
and Tribes to adopt-and use Tier II methodologies. These changes include:

-- The application of the Tier II methodology for aquatic life has
been modified to clarify that States and Tribes have the flexibility to use
either Tier II values or indicator parameters including whole effluent
toxicity, where appropriate and justified, consistent with the current
national NPDES permit program. This change is reflected in changes to
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procedure 5 of appendix F to part 132, and is discussed further in VIII.E of
this document. ”

-- EPA has eliminated the proposed minimum requirement to use a Tier
II methodology for deriving wildlife values in the development of water
quality-based effluent limits. This change is reflected by removing the Tier
II wildlife methodology from appendix D to part 132, and retitling the
appendix; by removing requirements to adopt and use the methodology in
§§ 132.4(a) (5), 132.4(c), and 132.4(d) (4); and removing wildlife values from
the definition of Tier II value in § 132.2. These changes are discussed
further in section VI of this document. Removing these requirements from part
132, however, does not relieve permit authorities from their responsibilities
under 40 CFR 122.44(d) (1) to ensure that narrative water quality standards are
implemented to protect wildlife.

3. Application of Anti-backsliding Provigions of the Clean Water Act

a. Proposal. The preamble to the proposed Guidance (58 FR 20837)
discussed why in most cases the anti-backsliding provisions of the CWA will
not prevent adjustments to either Tier I criteria or Tier II values. ("Anti-
backsliding requirements" refers to the need to make certain showings to
justify making an effluent limitation less stringent.) First, because anti-
backsliding requirements do not apply to changes made in an effluent
limitation prior to its compliance date, they would not apply where permit .
limits based on Tier II values are revised as a result of studies performed
under a compliance schedule pursuant to proposed procedure 9 of appendix F.
Second, even where anti-backsliding requirements do apply (e.g., where
effluent limitations based on Tier I criteria or Tier II values change after
the compliance date), dischargers may be able to meet the requirements of
section 303 (d) (4) and therefore be allowed to have less stringent effluent
limitations.

b. C ents

Comment: Comments indicated that EPA should exempt Tier II based limits
from anti-backsliding requirements regardless of the time period involved,
even after the limits become effective.

Response: The statute does not provide the flexibility to exempt Tier
II limits from anti-backsliding requirements after the limits become
effective. However, as discussed below, even where anti-backsliding
requirements do apply, they do not prevent all changes for effluent
limitations.

Comment: Some comments asked for the statutory justification for
indicating that anti-backsliding requirements do not apply until the
compliance date or if a limitation is appealed.

Response: EPA has reviewed the statutory language contained in section
402(o) (1), which contains the general prohibition against backsliding for
WQBELs. The statute refers to effluent limitations that have been
"established." Restrictions on backsliding do not apply to challenged permit
limits which have been stayed pending final agency action as these limitations
have not been "established." For example, where a limit is challenged in an
evidentiary hearing or administrative appeal, the limit may be made more or
less stringent than the initially proposed limit, without the change being
subject to the anti-backsliding requirements. EPA has also determined that
the anti-backsliding requirements do not apply to limits with a delayed
compliance date, until the date of compliance, as the limitation again is not
yet "established" until that date. EPA has codified in procedure 9.C of
appendix F of the final Guidance its interpretation that a limitation is not
established for the purposes of section 402 (o) until its effective date.
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None of the Great Lakes States has indicated to EPA that they have anti-
backsliding requirements that are more ‘stringent than the EPA interpretation.

Comment: Commenters stated that it will be very difficult to satisfy
the anti-backsliding requirements.

Response: There is flexibility provided by EPA's interpretation of
sections 402 (o) and 303(d) (4) to allow relaxation of effluent limitations in
many of the circumstances described in the comments. Specifically, EPA does
not interpret sectibn 402{0) to require compliance with both sections
402 (o) (2) and 303(d) (4), but only with one or the other (as well as 402 (o) (3))
in order to establish less stringent limitations.

Comment: Commenters stated that EPA should issue a regulation
interpreting the anti-backsliding requirements.

Responge: EPA is not issuing a regulation defining national anti-
backsgliding policy in this rule, since such a regulation would have much
broader applicability than the Great Lakes basin. However, EPA ig repeating
and clarifying its interpretation of the anti-backsliding requirements of
sections 402(o) and 303(d) (4) in this document. See the Final Guidance
section below for a detailed explanation of EPA's interpretation.

Comment: Commenters stated that backsliding should not be allowed from
current effluent limitations and existing conditions.

Responge: The statute or existing regulations do not prohibit a change
from existing limitations, so long as the exceptions are met and there is
compliance with the requirements contained in section 402 (o) (3).

Comment: A number of comments dealt with the interaction of anti-
backsliding and antidegradation requirements.

Response: Antidegradation requirements do apply to an analysis of the
anti-backsliding requirements, as provided under section 402 (o) (3). However,
this is consistent with the general requirement under the CWA that permits
comply with water quality standards including antidegradation. See the NPDES
regulations (40 CFR 122.44(b) and (d)) on establishment of WQBELs to ensure
compliance with water quality standards, including antidegradation policies.
Specific issues concerning compliance with antidegradation in the Great Lakes
are addressed in se¢tion VII of this document.

Comment: Some commenters expressed concern that the antibacksliding
requirements of section 303(d) (4) (A) of the CWA would make it difficult to
revise limits based on Tier II values if studies were completed after the
compliance date for the limit in question. For example, if future studies
resulted in a Tier II value being changed to a less stringent Tier II value or
Tier I criterion, after the effective date of an initial Tier II-based limit,
the concern is that antibacksliding would prohibit the relaxation of the Tier
II-based limit.

Response: Section 303(d) (4) (A) requires that the limit which is to be
relaxed have been based on a TMDL or other wasteload allocation established
under section 303(d). Since any effluent limit based on a Tier II value will
also be based on procedure 3 of appendix F (i.e., on an approved TMDL, WLA in
the absence of a TMDL, or assessment and remediation plan), such effluent
limitations will satisfy the requirement that they be based on a TMDL or other
wasteload allocation established under section 303(d). EPA therefore believes
that permittees will be able to satisfy the requirements of section
303(4) (4) (A) .

c. Final Guidance. EPA has retained the proposed provisions
concerning the application of CWA anti-backsliding requirements to the
implementation of the final Guidance. Final procedure 9.C of appendix F
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states explicitly that anti-backsliding requirements contained in section

402 (o) do not apply to changes made in-an effluent limitation prior to its
compliance date. In addition, there is adequate flexibility contained in
EPA's interpretation of the anti-backsliding requirements of the CWA to allow
adjustments to either Tier I criteria or Tier II values in many situations.

The approach in the final Guidance regarding the applicability of anti-
backsliding requirements will provide the greatest degree of uniformity among
the States and Tribes in terms of when Tier II values would become a part of a
final permit. In addition, the approach of the final Guidance will likely
provide the greatest degree of environmental protection in the short term
because there will be a shorter time for completion of the studies and
igsuance of a permit with final effluent limitations. This approach also is
consistent with the language of the CWA itself.

The following discussion clarifies and expands EPA's interpretation of
sections 402 (o) and 303(d) (4), and explains why the States and Tribes have
considerable flexibility to revise WQBELs.

Section 402 (o) of the CWA, added by the Water Quality Act of 1987 (WQa),
for the first time establishes express statutory language prohibiting the
backsliding of permit limits. Section 402 (o) consists of three main parts.
First, section 402 (o) (1) prohibits (subject to exceptions in sections
303(d) (4) and/or 402 (o) {2)) backsliding of two types of permit limits: (1)
technology-based effluent limitations based on best professional judgment
(BPJ) being revised to reflect subsequently promulgated effluent guidelines
which are less stringent, and (2) water quality-based effluent limitations
established on the basis of sections 301(b) (1) (C) or 303(d) or (e). Second,
section 402 (o) (2) outlines six specific exceptions to the prohibition
contained in section 402(o) {(1). Third, section 402 (o) (3) outlines a baseline
requirement that must be met before any limits can be relaxed, namely that the
new limit must ensure compliance with applicable effluent guidelines and water
quality standards.

EPA's pre-WQA anti-backsliding regulations were revised on January 4,
1989 (54 FR 246), to reflect the prohibition imposed by section 402 (o) for the
first situation: revision of existing BPJ-based permit limitations to reflect
subsequently issued effluent guidelines (40 CFR 122.44(1) (2)). EPA's current
anti-backsliding regulations have not been revised to reflect the 1987 WQA
prohibition on the backsliding of the second situation: relaxation of effluent
limitations established on the basis of sections 301(b) (1) (C) or 303(d) or
(e) . However, EPA believes these provisions must be implemented based upon
the CWA in the meantime.

All other types of backsliding--for example, backsliding from effluent
guideline derived limits, from new source performance standards, from existing
BPJ limits to new BPJ limits, or from water quality-related standards or
conditions (except for effluent limitations) --remain unaffected by the 1987
WQA amendments and EPA's existing regulations at 40 CFR 122.44 (1) (1) will
continue to govern them. This is because section 402 (o) only prohibits the
backsliding of "effluent limits," not other standards or conditions such as
monitoring frequency or changes in species or protocol for whole effluent
toxicity (WET) testing. In addition, the requirements contained in CWA
section 402 (o) do not lend themselves to application to changes of such
standards and conditions. The relaxation of all other types of standards or
conditions contained in a permit are, however, subject to EPA's existing
backsliding regulations at 40 CFR 122.41(1) (1). Under these regulations, a
permittee must meet a cause for modification in order to allow relaxation.

As indicated in the preamble to the proposed Guidance (58 FR 20837), EPA
has consistently interpreted section 402 (o) of the CWA to allow relaxation of
WOBELs if either the requirements of section 402 (o) (2) or section 303(d) (4)
are met. These are independent exceptions to the prohibition against
relaxation of water quality-based permit limitations. In dealing with anti-
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backsliding issues under the final Guidance, section 303(d) (4) will, in most
cases, provide the flexibility necessary for permitting authorities to issue
permits reflecting adjustments to Tier I criteria or II values.

Section 402 (o) (1) provides that backsliding from WQBELs is prohibited
except in compliance with section 303(d) (4). Section 303(d) (4) has two parts
that must be considered, along with an identification requirement: paragraph
(a) which applies to "non-attainment waters" and paragraph (B) which applies
to "attainment waters."

Section 303(d) (4) (A) allows establishment of a less stringent WQBEL when
the receiving water has been identified under section 303 (d) (1) (A) and where
applicable water quality standards are not being met (i.e., a "non-attainment
water"), if the permittee meets two conditions. First, a permittee may seek a
less stringent effluent limitation under section 303(d) (4) (A) only if the
existing permit limitation was based on a total maximum daily load (TMDL) or
other wasteload allocation (WLA) established under section 303. Second,
relaxation of a WQBEL is only allowed if attainment of water quality standards
is ensured, or if the designated use which is not being attained is removed in
accordance with 40 CFR part 131.

Section 303(d) (4) (B) applies to waters where the water quality equals or
exceeds levels necessary to protect the designated use, or to otherwise meet
applicable water quality standards (i.e., an "attainment water"). Under
section 303 (d) (4) (B), permit limitations based on a section 303 TMDL/WLA, on
any water quality standards established under section 303, or on any other
permit standard may be relaxed only where this is consistent with a State's
antidegradation policy (see 40 CFR 131.12).

Section 402 (o) (2) also outlines exceptions to the general prohibition
against backsliding from WQBELs. These exceptions are independent of the
section 303(d) (4) exception discussed above and are also applicable to the
backsliding of BPJ limits to reflect subsequently promulgated less stringent
guidelines.

Regardless of whether any of the backsliding exceptions are applicable
and met, section 402 (o) (3) acts as a floor and restricts the extent to which
WQBELs (and BPJ limits) may be relaxed. Specifically, section 402 (o) (3)
prohibits the relaxation of such permit limitations below applicable
technology-based effluent limitation guidelines in effect at the time the
permit is renewed, reissued or modified. 1In addition, it prohibits the
relaxation of limits if such relaxation would result in a violation of
applicable water quality standards, which include antidegradation
requirements.

EPA is providing four examples of the application of anti-backsliding
requirements. (EPA has not provided the analysis of these examples under
section 402 (o) (2), because section 303(d) (4) in almost all cases is more
flexible.)

Example 1

Scenarig: A publicly owned treatment works (POTW) seeks to relax
its WQOBEL for pollutant X. The current permit limitation is based on
the TMDL and WLA for the POTW developed in accordance with 40 CFR 130.7.
The POTW is in compliance with its existing limitation. The applicable
water quality standards for pollutant X is attained. The POTW has
developed new models with new river flow information, which indicate
that the water quality standards for pollutant X would be maintained
with a relaxed permit limitation. The permitting authority can revise
the permittee's WLA to allow a larger discharge of pollutant X because
another discharger to the TMDL ceased the discharge of pollutant X. May
the effluent limitation for pollutant X be relaxed?
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Answer: Section 303(d) (4) may justify the requested relaxed permit
limitation. Section 303(d) (4) (B)  is the applicable provision because
the water quality standards for pollutant X is currently attained.

Under section 303(d) (4) (B), a permit limitation can be relaxed if
antidegradation requirements are met. Finally, the permitting authority
may only allow backsliding if the relaxed limitation would not result in
violation of any effluent limitations guideline or other water quality
standards.

Example 2

Scenario: On June 30, 1991, the State issued a NPDES permit to an
industrial permittee which for the first time included a WQBEL for
pollutant Y. The limitation for pollutant Y is a delayed effective date
limitation which is effective on June 30, 1994. The WQBEL is derived
from the State's existing water quality criteria. The State conducted
additional water quality studies on pollutant Y during its triennial
review in 1993 and relaxed the water quality criterion for pollutant Y.
On January 30, 1994, the permittee seeks to modify its permit to relax
the effluent limitation for pollutant Y, based upon the new State water
quality criterion. Will the anti-backsliding provisions of the CWA and
NPDES regulations prevent relaxation of the permit limitation?

Answer: No. In this case, the permittee seeks to revise an
effluent limitation which is not yet effective. The anti-backsliding
provisions of the CWA and NPDES regulations do not apply to a delayed
effective date limitation until it is effective. Prior to relaxing the
permit limitation, however, the permitting authority will need to ensure
that the action is consistent with antidegradation provisions.

Example 3

Scenario: The State has a narrative water quality criterion of "no
toxics in toxic amounts." On the basis of WET testing data or other
information, the State finds reasonable potential to exceed the
narrative water quality criterion and imposes a WET limitation under 40
CFR 122.44(d) (1) (v) . The permittee determines that pollutant Z is the
cause of the WET in its discharge. The permittee can demonstrate
through sufficient data (including WET testing data) that an effluent
limitation for pollutant Z will assure compliance with the narrative
water quality standards as well as the State's numeric criteria for
pollutant Z as required by 40 CFR 122.44(d) (1) (v). May the State modify
the permit to delete the WET limitation and to add the limitation for
pollutant Z?

Angwer: Section 303(d) (4) may justify this action. The applicable
provision of section 303(d) (4) is section 303(d) (4) (B) because the
narrative water quality standards is currently attained. (The permittee
is currently complying with the existing WET limitation to attain and
maintain the State's narrative water quality standards.) Under section
303(d) (4) (B), the permittee may backslide so long as antidegradation
requirements will be met, and the relaxed limitation will not cause a
violation of any effluent limitations guidelines and water quality
standards applicable to the discharge. In this case, this appears
likely because the discharger can demonstrate that the new limitation
for pollutant Z will assure compliance with applicable narrative as well
as numeric water quality standards.

Example- 4

Scenario: An industrial permittee seeks to revise its WQBEL of
1000 mg/L for a pollutant to 6000 mg/L, its actual discharge level. The
permittee has installed and properly operated and maintained its
treatment facilities, but has been unable to achieve the effluent
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limitation of 1000 mg/L. The current permit limitation is based upon a
TMDL and WLA for the permittee, which were developed in accordance with
40 CFR 130.7. The water quality standards for the pollutant is not
being attained. New modeling information shows that the water quality
standards for the pollutant will be attained with a permit limitation of
4000 mg/L. The permitting authority is able to revise the discharger's
WLA to allow a permit limitation of 4000 mg/L. May the permit
limitation be revised from 1000 mg/L to 6000 mg/L?

Answer: No. However, under sections 303(d) (4), the permit
limitation may potentially be relaxed to 4000 mg/L. The water quality
standards for the pollutant isg not currently being attained. Therefore,
the applicable 303(d) (4) provision is 303(d) (4) (A). In this case, the
permitting authority may allow backsliding to 4000 mg/L under section
303(d) (4) (A) because the existing effluent limitation is based upon a
TMDL/WLA and the data shows that attainment of the water quality
standards is assured with a permit limitation of 4000 mg/L (but not with
a limitation of 6000 mg/L). The permitting authority may also revise
the discharger's WLA to allow a discharge limitation of 4000 mg/L.
However, before backsliding to a limitation of 4000 mg/L will be allowed
in this case, the permitting authority must also find that the relaxed
limitation will not result in violation of applicable water quality
standards (including antidegradation requirements) and effluent
limitations guidelines for the discharge.

4. Basin-wide Application of Criteria and Values

a. Proposal. With exceptions discussed below, the proposed Guidance
generally provided for State and Tribal application of the criteria, values
and methodologies in the Guidance to all waters of the Great Lakes System
regardless of current use designations. This approach was selected in order
to provide the integrated Great Lakes ecosystem a consistent approach to
pellution control across the entire basin (see 58 FR 20838-40).

The proposal contained four exceptions to this approach: First, Great
Lakes States or Tribes could apply more stringent numeric criteria or values
to any waters of the Great Lakes System within their borders. Second, Great
Lakes States or Tribes could develop less stringent site-specific
modifications to the criteria and values for aquatic life for specific waters
of the Great lLakes System in certain limited circumstances. Third, Great
Lakes States and Tribes would be required to adopt different types of human
health criteria depending in part on the designated uses of the waters:
"drinking" criteria and values would apply to open waters and connecting
channels of the Great Lakes, and to other waters designated for use as public
water supplies; "nondrinking" criteria and values would apply to all other
waters. Fourth, the Guidance provided general exceptions for 16 pollutants
listed in Table 5 of the proposed Guidance; for discharges from wet weather
point sources; and for situations where the criteria methodologies are not
scientifically defensible.

b. Comments. A few commenters asserted that the application of human
health and/or wildlife criteria/values regardless of current use designations
throughout the Great Lakes System seems overly restrictive. In particular,
these commenters are concerned that this practice is not justified for non-
bicaccumulative substances because these pollutants may never reach the lakes,
actual drinking water supplies, or appropriate wildlife habitats when
discharged into upstream waters. Other commenters stated that Congress did
not intend to take away the Great Lakes States' ability to develop use
designations and to develop water quality standards protectlve of those uses.
Other commenters stated that the approach fails to recognize the ecological
diversity of the Great Lakes ecosystem.
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A few comments supported the proposed approach which allows application
of site-specific criteria as a more appropriate mechanism for developing
criteria and values than through a use-designation mechanism,

EPA carefully considered the concerns expressed about the proposed
approach, but continues to believe the proposed approach is appropriate.
First, section 118 (c) of the CWA requires the Guidance to specify minimum
numerical limits on pollutants to protect human health, aquatic life, and
wildlife in the Great Lakes System. EPA believes it is a reasonable
interpretation of this requirement to develop criteria that are generally
applicable to the entire Great Lakes System in order to improve consistency of
water quality criteria while providing sufficient flexibility to address site-
specific circumstances. (See 58 FR 20837-40.) This interpretation is also
reasonable in light of the short statutory deadline established by Congress to
complete the Guidance.

Second, the approach was not developed because of an assumption that
pollutants move freely throughout the ecosystem, although both bicaccumulative
and non-biocaccumulative pollutants can become widely dispersed. Rather, as
explained in the preamble to the proposed Guidance, EPA believes that the
Great lLakes are an integrated ecosystem necessitating a more consistent
approach to pollution control across the entire basin.

Third, following the current National program of differing criteria
based on differing use designations could seriously hinder--and perhaps
prevent--the attainment of the goals of the CPA. Contrary to the views of the
commenter above, EPA believes Congress did intend to restrict some of the
current flexibility in the national program in order to achieve more uniform
protection of the Great Lakes System through enactment of the special
requirements in section 118 (c) for this ecosystem.

Fourth, EPA believes that uniform minimum water quality standards can
help simplify implementation and avoid costly duplication of research and
standard-setting by EPA and the Great Lakes States and Tribes.

Fifth, as a practical matter, designated uses currently do not exhibit
wide variation across the basin. For example, use designations for most
waters within the Great Lakes System currently include protection of aquatic
life and recreational uses. No comments were received in response to EPA's
request for comments on any waters within the Great Lakes System that are not
currently designated to protect these uses.

Finally, to the extent that there may be unique local situations not
amenable to strict application of basin-wide criteria, the final Guidance
contains several areas of flexibility, including: the scientific defensibility
exclusion in § 132.4(h), discussed further in section II.C.6 of this document;
site-specific criteria modifications available through procedure 1 of appendix
F, discussed further in section VIII.A of this document; and variances
available through procedure 2 of appendix F, discussed further in section
VIII.B of this document.

EPA agrees with the comment, however, that the Guidance should recognize
the ecological diversity of the Great Lakes ecosystem. It is reasonable to
provide differential criteria or flexibility in implementing the criteria to
reflect variations due to local physical, chemical, and biological factors.
The proposed Guidance provided some different criteria--for example, different
aquatic life criteria depending on water hardness, and different human health
criteria for open waters of the Great Lakes--to reflect common variations. It
also provided flexibility of implementation, including site-sgpecific
modifications to criteria to address more specific or localized differences.

The final Guidance also includes additional flexibility in applying
criteria and values to further recognize ecological diversity within the Great
Lakes basin. Procedure 1 of appendix F now allows site-gpecific modifications
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of human health and wildlife criteria and values that can be either more
stringent or less stringent to reflect site-specific information on
bioaccumulation factors. This change, together with the flexibility already
provided in the proposal allowing both more stringent and less stringent site-
specific modifications for aquatic life criteria/values, should provide
sufficient flexibility to reflect site-specific conditions and the ecological
diversity of the Great Lakes basin. Changes to the procedure for site-
specific modifications are discussed further in section VIII.A of this
document. In addition, changes were made in the definition of high quality
waters in the antidegradation policy to exclude certain waters from an
antidegradation review depending on their ecological, recreational, or
aesthetic significance. Changes to the antidegradation policy are discussed
further in section VII of this document.

c. Final Guidance. With one exception, the proposed provisions of
§ 132.4(d) specifying the applicability of criteria and values have not been
changed in the final Guidance. The exception is that § 132.4(d) (4) has been
modified to eliminate the requirement for States and Tribes to adopt
provisions consistent with the Tier II wildlife methodology, as discussed
above and in section VI of this document.

5. Pollutants Subject to Federal, State, and Tribal Reguirements

a. Propogsal. The proposal left to the discretion of the States and
Tribes whether to adopt provisions requiring the use of the Guidance's
criteria development methodologies or implementation procedures 1, 2, 3, 4, 5,
7, 8, and 9 in appendix F for a pollutant if it was listed in Table 5 of the
proposed Guidance. Proposed Table 5 listed 16 pollutants selected by the
Great Lakes States and EPA during the Great Lakes Initiative process:
alkalinity, ammonia, bacteria, biochemical oxygen demand, chlorine, color,
digsolved oxygen, digsolved solids, hydrogen sulfide, pH, phosphorus,
salinity, sulfide, temperature, total and suspended solids, and turbidity.
These pollutants would continue to be subject to existing water programs, such
as State or Tribal programs implementing 40 CFR part 131 for the development
and adoption of water quality standards and criteria, 40 CFR part 122 for
development of NPDES permits, and other appropriate requirements and guidance
under the CWA or State or Tribal law. They would also be subject to the
antidegradation policy in appendix E. The proposal did not need to exempt the
Table 5 pollutants from procedure €, since procedure 6 applies to whole
effluent toxicity not to individual pollutants.

As discussed more fully in the preamble to the proposed Guidance (58 FR
20842-43), the Initiative Committees believed that regulatory authorities
should retain the flexibility to address these pollutants in their existing
water quality programs.

b. Comments. Many commenters supported the proposed listing of
pollutants in Table 5 that would only be subject to existing Federal, State,
and Tribal requirements. In particular, several commenters supported the
proposed listing of chlorine in Table 5, pointing out that States need
continuing flexibility in their programs to deal with the special uses of
chlorine as a disinfectant in water and wastewater treatment. Other
commenters supported the proposed listing of ammonia, citing its role as a
nutrient as well as its toxicity.

Other commenters urged EPA to delete ammonia and chlorine from Table 5.
These commenters believe that ammonia and chlorine, although regulated by
states in the basin, should be controlled more consistently because of their
potential adverse effects on aquatic biota. Commenters also argued that the
Guidance methodologies and procedures can technically be applied to ammonia
and chlorine, and that the States are not con51stent1y regulating these
pollutants within the basin.
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Various individual commenters suggested: deleting hydrogen sulfide and
sulfide from Table 5; deleting salinity from Table 5; adding non-toxic
pollutants to Table 5; and adding common inorganic constituents such as
chloride, sulfate, sodium, and calcium to Table 5.

EPA agrees with comments that Table 5 should be retained in the final
Guidance, because for the pollutants in the final Table 5 it would be
scientifically and technically inappropriate to require use of some or all of
the Guidance's methodologies and procedures. EPA agrees with comments that
the proposed Table 5 should be modified, however, to remove two pollutants--
hydrogen sulfide and sulfide. The reasons for listing or removing pollutants
in Table 5, together with EPA's response to comments concerning specific
pollutants, are as follows.

-- Alkalinity. The Guidance methodologies and implementation
procedures are not scientifically and technically appropriate for
developing and applying water quality criteria and values for
alkalinity: The Guidance methodologies for numeric criteria and values
and the corresponding implementation procedures are designed to be used
with specific chemicals. Alkalinity is not a specific chemical, but the
combined effect of several substances such as carbonates, bicarbonates,
hydroxides, borates, silicates, and phosphates. Furthermore, the
Guidance methodologies for numeric criteria and values and the
corresponding implementation procedures are designed to be used with
chemicals that exert an adverse effect as the concentration of the
chemical becomes too high, while alkalinity exerts adverse effects on
aquatic life if it is too low, and human health--irritation to swimmers
by altering the pH of the lacrimal fluid around the eye--if it is too
high. Additionally, some components of alkalinity such as carbonate and
bicarbonate can have a beneficial effect on water quality by complexing
some toxic heavy metals and reducing their toxicity to aquatic life. It
has also been noted that some waterfowl habitats are more productive
with higher alkalinities. The criteria development methodologies and
implementation procedures in the final Guidance do not address these
types of issues or end points. The final Guidance also does not address
other end points of concern commonly identified for low alkalinity,
including adverse impacts on industrial uses such as food and beverage
production. Therefore, EPA believes it is not appropriate to apply the
Guidance methodologies and implementation procedures in the case of
alkalinity.

-- Ammonia. EPA considered carefully the concerns of some
commenters that ammonia be removed from Table 5 and made subject to all
provigions of the final Guidance. EPA shares concerns of some
commenters that there may be inconsistencies among State water programs
addressing ammonia. Nevertheless, EPA found that there would be
significant problems in applying the aquatic life criteria methodology
and corresponding implementation procedures for ammonia, and that even
if these could be overcome, there would likely be no significant
improvements in consistency of permit limits for this pollutant
throughout the Great Lakes basin.

For reasons described in section II.C.4 of this document, the
aquatic life methodology in the final Guidance was developed to provide
generally a single set of criteria (or a single equation, in the case of
pollutants that are adjusted for a water quality characteristic) to
protect aquatic life throughout the basin regardless of the gpecific
species present in different waterbodies. For ammonia, however, EPA's
best current information is that a single set of water quality criteria
to protect aquatic life is not appropriate. In January 1985 EPA issued
a water quality criteria document for ammonia, "Ambient Water Quality
Criteria for Ammonia - 1984." The criteria document was supplemented by
additional guidance to EPA Regional water quality standards coordinators
in July 1992 in a memorandum, "Revised Tables for Determining Average
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Freshwater Ammonia Concentrations." These documents are available in
the docket for this rulemaking. ‘In these documents, two sets of
criteria are presented: one set to protect aquatic life when salmonids
or other sensitive coldwater species are present, and one set to protect
aquatic life when salmonids or other sensitive coldwater species are
absent. Both sets include separate chronic and acute criteria forx
temperatures ranging from 0° C to 30° C. The two sets of chronic
criteria differ from each other by factors of approkimately 1.4 at
temperatures above 15° C, and are the same at temperatures 15° C or
below. The two sets of acute criteria differ from each other by factors
of approximately 1.4 at temperatures above 20° C, and are the same at
temperatures 20° C or below.

Furthermore, EPA has determined that even if ammonia were removed
from Table 5, there would likely be no significant change in consistency
among States and Tribes in implementing the criteria. The EPA 1984
ammonia criteria document provides general recommendations on
implementation which emphasizes consideration of site-specific factors.
The document recommends including site-specific factors when conducting
wasteload allocation modeling in those situations, including
consideration of effluent variability, and the selection of different
design flows for steady-state wasteload allocation modeling depending on
whether the systems are stressed or unstressed. Accordingly, States and
Tribes would likely develop site-specific criteria modifications and/or
gite-specific adaptations of wasteload allocation models for the
majority of waters throughout the basin.

Because the implementation procedures in the final Guidance are
designed to be applicable to a wide range of pollutants, they do not
provide details that would assist States and Tribes in making site-
specific modifications and adaptations in the specific case of ammonia.
For example, appendix F of the final Guidance: provides no direction
concerning what site-specific information should be developed for
wasteload allocation modeling in the above situation or how the
information should be used; does not include direction on how to
evaluate whether systems are stressed or unstressed; and does not
describe how design flows should be selected in stressed or unstressed
systems. Therefore, in the absence of such direction, States and Tribes
would simply be implementing current laws and national program guidance.

EPA considered the possibility of developing more detailed
guidance concerning the site-specific modifications and adaptations
recommended for ammonia. EPA also considered developing site-specific
numeric criteria and/or site-specific wasteload allocation modeling
parameters for ammonia for all waters in the entire basin. Neither
approach would be possible or administratively feasible within the time
EPA had available to complete the final Guidance.

Another problem raised by commenters is that ammonia not only
produces toxic effects in aquatic life but also is a nutrient that with
other forms of nitrogen can contribute to accelerated eutrophication of
lakes and other waters. EPA agrees that ammonia can contribute to
eutrophication problems, although if it is controlled to prevent toxic
effects, its contribution to eutrophication will be less. Nevertheless
ammonia needs.to be considered because of its interaction with other
forms of nitrogen when performing total maximum daily loads and
wasteload allocations to address eutrophication problems. The Guidance
methodologies and procedures do not reflect eutrophication as an end
point.

For these reasons, EPA decided to retain ammonia as a pollutant
listed in Table 5 to part 132. Nevertheless, because of inconsistencies
among State programs in the Great Lakes basin in addressing ammonia, EPA
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will take additional steps to review such programs. These steps are
discussed below under the Final Guidance section.

EPA notes that under § 132.4(e) (2), discharges that contain
pollutants on Table 'S5 such as ammonia are still subject to the whole
effluent toxicity provisions contained in procedure 6 of appendix F of
the final Guidance. These provisions are discussed further under the
Final Guidance section below and in section VIII.F of ‘this document.

-- Bacteria. The methodologies in appendixes B and C and the
implementation procedures in appendix F are not scientifically and
technically appropriate for developing and applying criteria and values
for bacteria. First, the concept of bioaccumulation in appendix B
cannot be applied in the case of bacteria. Second, the human health
methodology in appendix C is based on toxicological analysis of dose-
response relationships, while the criteria for bacteria are based on
upper limits for densities of indicator bacteria in waters that have
been associated with acceptable health risks for swimmers. Finally, the
implementation procedures for individual pollutants in appendix F are
generally designed for chemicals whose effects are related to their
concentration in the water column, whereas the effects of bacteria are
generally related to the density of bacterial colonies measured after
several days of culturing in the laboratory. Neither steady state nor
dynamic water quality modeling used in appendix F has been found to be
applicable to-developing total maximum daily loads, water quality-based
effluent limits, or loading limits for bacteria. Therefore, EPA
believes it is not appropriate to apply the Guidance methodologies and
implementation procedures in the case of bacteria.

-- Biochemical oxyqen demand. The Guidance methodologies and
implementation procedures are not scientifically and technically
appropriate for developing and applying water quality criteria and
values for biochemical oxygen demand (BOD). First, the Guidance
methodologies for numeric criteria and values and the corresponding
implementation procedures are designed to be used with specific
chemicals or related congeners. BOD is not a specific chemical, but the
combined effect of many chemicals which lead to the depletion of oxygen
as they are degraded by aquatic organisms. Second, BOD exerts no
measurable toxic effect itself on aquatic life, human health, or
wildlife, but rather is a precursor together with other factors of an
adverse effect on aquatic life, the lowering of dissolved oxygen.

Third, the water quality modeling needed to develop total maximum daily
loads and water quality-based effluent limits for BOD requires different
data inputs and different mathematical calculations than the modeling
generally required in appendix F for pollutants that exert a measurable
toxic effect.. Therefore, EPA believes it is not appropriate to apply
the Guidance methodologies and implementation procedures in the case of
BOD.

-- Chlorine. EPA does not agree with comments that chlorine
should be removed from Table 5. Key portions of the Guidance
implementation procedures are not scientifically and technically
appropriate for applying water quality criteria and values for chlorine.
First, chlorine exerts acute toxicity effects, but is chemically highly
reactive and degrades in receiving waters much more rapidly than most
other pollutants. The half life of total residual chlorine can range
from 1 to 3 hdurs, which is far shorter than most other pollutants.
Procedures 3.C.4 and 3.D.3 of appendix F provide that wasteload
allocations to protect aquatic life from acute effects shall not exceed
the Final Acute Value (FAV) for the pollutant in order to provide an
adequate margin of safety, as a default assumption in the absence of
site-specific data. The FAV cap may be exceeded; however, if a site-
specific mixing zone demonstration is conducted and approved pursuant to
procedure 3 of appendix F. EPA is concerned that because of chlorine's
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unique characteristics, the above procedures, together with related
elements of procedure 5, have the potential to result in overly
stringent controls on discharges of chlorine in the Great Lakes basin.
Because the Initiative Committees excluded chlorine when developing the
draft Guidance, State and EPA technical staff did not consider
chlorine's unique characteristics when developing procedures 3.C.4 and
3.D.3. Because of these concerns, EPA does not believe it would be
appropriate scientifically and technically to apply the Guidance
implementation procedures without modifications to take into account
chlorine's unique properties. EPA considered the possibility of
reviewing procedures 3.C.4 and 3.D.3 to evaluate and address these
concerns, but concluded this approach would not be possible or
administratively feasible within the time EPA had available to complete
the final Guidance.

Second, "in the Great Lakes basin there are a number of dischargers
who practice deliberate, controlled, repetitive, intermittent
chlorination in order to control undesirable organisms in their
production or treatment processes. Under these scenarios, the total
time chlorine is discharged is often limited to several hours, and the
concentration of chlorine discharged over that time period is quite
variable, such that the peak concentration may be experienced for only a
limited period of time during those few hours. The Guidance
implementation procedures may not be scientifically and technically .
appropriate for applying water quality criteria in waters affected by
such discharges. Furthermore, the restrictions in procedures 3.C.4 and
3.D.4 concerning wasteload allocations based on acute aquatic life
criteria were not designed for such situations, and if applied as
specified in the final Guidance could result in wasteload allocations
that may not be scientifically and technically appropriate. Therefore,
EPA believes it would be inappropriate to require States and Tribes to
apply the aquatic life methodology and corresponding implementation
procedures to chlorine. EPA considered the possgibility of developing
more appropriate implementation procedures for chlorine under these
circumstances. EPA concluded that the effort to develop such procedures
would not be possible or administratively feasible within the time EPA
had available-to complete the final Guidance.

For these reasons, EPA decided to retain chlorine as a pollutant
listed in Table 5 to part 132. Nevertheless, because of inconsistencies
among State programs in the Great Lakes basin in addressing chlorine,
EPA will take steps to review such programs. These steps are discussed
below under the Final Guidance section.

EPA notes that under § 132.4(e) (2), discharges that contain
pollutants on Table 5 such as chlorine are still subject to the whole
effluent toxicity provisions contained in procedure 6 of appendix F of
the final Guidance. These provisions are discussed further under the
Final Guidance section below and in section VIII.F of this document.

-- Color. The Guidance methodologies and implementation
procedures are not scientifically and technically appropriate for
developing and applying water quality criteria and values for color.
First, the Guidance methodologies for numeric criteria and values and
the corresponding implementation procedures are designed to be used with
specific chemicals or related congeners. Color is not a specific
chemical, but the result of degradation processes in the natural
environment. .There is no agreement as to the chemical composition of
color, and in fact the composition may vary chemically from place to
place. Second, the aquatic life methodology is designed to protect
aquatic life from adverse toxicological effects, while the effects of
color in water on aquatic life principally are to reduce light
penetration and thereby generally reduce photosynthesis by phytoplankton
and to restrict the zone for aquatic vascular plant growth. The
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criteria development methodologies in the final Guidance do not address
these end points. Third, the water quality modeling needed to develop
total maximum daily loads and water quality-based effluent limits for
color would require different data inputs and different mathematical
calculations from the water quality models generally required to
implement the total maximum daily load procedures in the final Guidance.
EPA is not aware of any water quality modeling that is generally
available to support development of total maximum daily loads for color.
Therefore, EPA believes it is not appropriate to apply the Guidance
methodologies and implementation procedures in the case of color.

-- Disgolved oxygen. The Guidance methodologies and
implementation procedures are not scientifically and technically
appropriate for developing and applying water quality criteria and
values for dissolved oxygen. First, the Guidance methodologies for
numeric criteria and values and the corresponding implementation
procedures are designed to be used with chemicals that exert an adverse
effect as the concentration of the chemical becomes too high, while
dissolved oxygen exerts adverse effects on aquatic life if it is either
too low or too high. The Guidance methodology to develop aquatic life
criteria and values, and implementation procedures such as those for
total maximum daily loads and loading limits would require significant
revision to accommodate such a pollutant. Second, the Guidance
implementation procedures are generally designed to develop water
quality-based effluent limits for the same pollutant that has reasonable
potential to exceed water quality standards, while to achieve a
dissolved oxygen level that is not too low requires water quality-based
effluent limits on different pollutants, primarily biochemical oxygen
demand. The Guidance's implementation procedures would require
significant revision to accommodate these gituations. Third, to achieve
a dissolved oxygen level that is not too high generally requires
addressing eutrophication problems, which are not addressed by the
Guidance, or ensuring that a dam or other hydrologic modification does
not induce oxygen supersaturation through turbulent mixing, which may or
may not involve development of water quality-based effluent limits for
dissolved oxygen. The Guidance's implementation procedures would
require significant revision to accommodate these situations.

Therefore, EPA believes it is not appropriate to apply the Guidance
methodologies and implementation procedures in the case of dissolved

oxygen.

EPA considered the possibility of developing more appropriate
criteria development methodologies and implementation procedures for
dissolved oxygen. EPA concluded that the effort to develop such
methodologies and procedures would not be possible or administratively
feasible within the time EPA had available to complete the final
guidance.

-- Digsolved solids and salinity. The Guidance methodologies and
implementation procedures are not scientifically and technically

appropriate for developing and applying water quality criteria and
values for dissolved solids and salinity. First, the Guidance
methodologies for numeric criteria and values and the corresponding
implementation procedures are designed to be used with specific
chemicals or related congeners. Dissolved solids and salinity are not
specific chemicals, but the combined effect of several unrelated
substances. Second, the methodologies and implementation procedures are
designed to be used with chemicals that exert an adverse effect as the
concentration of the chemical becomes too high. Although dissolved
solids and salinity can produce adverse effects at high levels, they can
also produce more subtle effects at lower concentrations that affect the
ecological balance of an ecosystem. For example, increased dissolved
solids and salinity can favor aquatic species that are not native to an
ecosystem and can disrupt the community structure. The Guidance
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methodologies and implementation procedures do not address these types
of end points. Third, the establishment of water quality criteria for
dissolved solids and salinity often involves site-specific .
considerations that are not addressed by the final Guidance. Therefore,
EPA believes it is not appropriate to apply the Guidance methodologies
and implementation procedures in the case of dissolved solids and
salinity. ..

-- Hydrogen sulfide and sulfide. EPA agrees.with comments that
the Guidance methodologies and procedures are scientifically appropriate
for developing and implementing criteria and values for hydrogen sulfide
and sulfide, and has therefore removed hydrogen sulfide and sulfide from
Table 5 in the final Guidance. These pollutants were originally listed
by the Initiative Committees because they were believed to have only
organoleptic effects. 1In response to comments, EPA reviewed the
available scientific information, including EPA's Quality Criteria for
Water, July 1976, and found that the pollutants have adverse effects
that can be addressed by the Guidance methodologies and procedures. EPA
is therefore removing them from Table 5.

-- pH. The Guidance methodclogies and implementation procedures
are not scientifically and technically appropriate for developing and
applying water quality criteria and values for pH. First, the Guidance
methodologies for numeric criteria and values and the corresponding
implementation procedures are designed to be used with chemicals that
exert an adverse effect as the concentration of the chemical becomes too
high, while pH exerts adverse effects on aquatic life if it is either
too low or too high. The Guidance methodology to develop aquatic life
criteria and values, and implementation procedures such as those for

total maximum daily loads and loading limits do not accommodate such a
pollutant. Second, the implementation procedures in the final Guidance,
including the procedures for total maximum daily loads, reasonable
potential, and loading limits, are generally designed to develop water
quality-based effluent limits for the same pollutant that has reasonable
potential to exceed water quality standards. Achieving a pH level that
is not too low or too high, however, might require water quality-based
effluent limits on different pollutants, such as specific acids, bases,
or buffering compounds that affect the overall pH of the effluent and
receiving water. The Guidance's implementation procedures do not
accommodate these gituations. Third, the implementation procedures for
total maximum daily loads are designed for pollutants that are expressed
as an ordinary concentration, while pH is expressed as the negative
logarithm of the hydrogen ion concentration. Therefore, EPA believes it
is not appropriate to apply the Guidance methodologies and
implementation procedures in the case of pH.

EPA considered the possibility of developing more appropriate
criteria development methodologies and implementation procedures for pH.

- EPA concluded that the effort to develop such methodologies and

procedures would not be possible or administratively feasible within the
time EPA had available to complete the final Guidance.

By listing pH among the pollutants in Table 5, EPA does not intend
to exclude pH as a water quality factor in calculatlng criteria and
values for other pollutants. Where appropriate, pH should continue to
be used as such a factor.

-- Phosphorus. The Guidance methodologies and 1mp1ementatlon
procedures are not scientifically and technically appropriate for
developing and applying water quality criteria and values for
phosphorus. The Guidance methodologies for numeric criteria and values
and the corresponding implementation procedures are de81gned to be used
with chemicals that exert an adverse effect, while the prlmary
environmental concern with phosphorus is its role as a nutrient in
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accelerating eutrophication of lakes and other waterbodies. The
Guidance methodologies and procedures do not reflect eutrophication as
an end point. Therefore, EPA believes it is not appropriate to apply
the Guidance methodologies and implementation procedures in the case of
phosphorus. ’

-- Temperature. The Guidance methodologies and implementation
procedures are not scientifically and technically appropriate for
developing and applying water quality criteria and values for
temperature. The Guidance methodologies for numeric criteria and values
and the corresponding implementation procedures are designed to be used
with chemicals that exert an adverse effect as the concentration of the
chemical becomes too high, while both high and low temperatures can have
both beneficial and adverse effects, depending on aquatic species, stage
of life cycle, and other chemical and physical factors. Furthermore,
adverse effects from temperature often arise from abrupt spatial and
temporal differences in temperature, rather than from temperature
extremes. The Guidance methodologies and implementation procedures do
not take these types of factors into account. Therefore, EPA believes
it is not appropriate to apply the Guidance methodologies and
implementation procedures in the case of temperature.

By listing temperature among the pollutants in Table 5, EPA does
not intend to exclude temperature as a water quality factor in
determining criteria and values for other pollutants. Where
appropriate, temperature should continue to be used as such a factor.

-- Total and sugspended solids, and turbidity. The Guidance

methodologies and implementation procedures are not scientifically and
technically appropriate for developing and applying water quality
criteria and values for total and suspended solids, and turbidity.
First, the Guidance methodologies for numeric criteria and values and
the corresponding implementation procedures are designed to be used with
specific chemicals or related congeners. Total and suspended solids,
and turbidity are not specific chemicals, but the combined effect of
several unrelated substances. Second, the aquatic life methodology and
corresponding implementation procedures are designed to be used with
chemicals that exert a direct adverse effect on aquatic life, while
these pollutants exert their adverse effects through both direct and
indirect means. For example, turbidity not only directly clogs gills,
mats eyes, and impairs respiration, but also indirectly affecte aquatic
life by impairing visibility necessary for finding food, altering water
temperature, and reducing primary productivity that serves as the base
of the aquatic food chain. Total and suspended solids produce many of
the same effects as turbidity, and also affect reproduction of some
aquatic life by blanketing spawning areas and smothering eggs in stream
beds. The Guidance's aquatic life methodology and implementation
procedures do not reflect the indirect effects described above. Third,
the Guidance implementation procedures are generally designed to develop
water quality-based effluent limits for the same pollutant that has
reasonable potential to exceed water quality standards, while to achieve
a turbidity level that protects aquatic life will require water quality-
based effluent limits on different pollutants, such as total or
suspended solids. Therefore, EPA believes it is not appropriate to
apply the Guidance methodologies and implementation procedures in the
case of total and suspended solids and turbidity.

EPA does not agree with the comments to add additional pollutants to
Table 5. Some comments suggested adding "non-toxic" pollutants, including
common inorganic constituents such as chloride, sulfate, sodium, and calcium.
EPA has decided not to add such pollutants. First, it would likely be
difficult to develop an operational definition of "non-toxic." For example,
each of the inorganic constituents suggested by commenters has some degree of
adverse effects. Furthermore, the effect of a pollutant is a function of both
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toxicity and exposure, not toxicity alone. Listing a pollutant in Table 5
solely on the basis of low toxicity, however defined, would not be
appropriate, because even pollutants with relatively low toxicity could have
adverse effects in the environment if present in high concentrations. Second,
EPA believes that the final Guidance's criteria development methodologies and
implementation procedures are designed to develop appropriate criteria, total
maximum daily loads, and water quality-based effluent limits over a wide range
of toxicities, including pollutants with lower toxicities. For exampleé, under
procedure 5 of appendix F, a discharge containing relatively small amounts of
a pollutant with low toxicity might not have reasonable potential to exceed
water quality standards, and therefore would not require water quality-based
effluent limits. If the pollutants did have reasonable potential to exceed
water quality standards, the Guidance methodologies and implementation
procedures would be used to develop water quality-based effluent limits. If a
pollutant identified in the future has unique "non-toxic" features making one
or more of the Guidance methodologies or procedures scientifically
indefensible in a particular situation, then § 132.4(h) of the final Guidance
could be used generally to exempt that pollutant from selected provisions of
the Guidance. Therefore, for all these reasons, it is neither appropriate nor
necessaxy to add "non-toxic" pollutants to Table 5.

The scientific defensibility exclusion discussed in section II.C.6 of
this document is designed to achieve a purpose similar to although more
limited than Table 5. EPA believes both provisions are useful and appropriate
in different circumstances. The scientific defensibility exclusion is
available for a pollutant for which the State or Tribe demonstrates that a
methodology or procedure in this part is not scientifically defensible. It
enables Great Lakes States and Tribes to apply an alternative methodology or
procedure acceptable under 40 CFR part 131 when developing water quality
criteria or implementing narrative criteria, or to apply an alternative
implementation procedure that is consistent with all applicable Federal,
State, and Tribal laws. This provision would be used to provide exclusions
for reasons which are currently unidentified, or not broadly applicable. The
Table 5 exclusions, in contrast, are useful for the 14 pollutants where valid
scientific and technical reasons for not regulating them under such provisions
are already available and broadly applicable as discussed above. The use of
the Table 5 exclusion in § 132.4(g) promotes administrative efficiency and
conserves resources of States, Tribes, and dischargers by not repeating the
analysis of scientific defensibility for each occurrence or discharge of these
pollutants.

c. Final Guidance. The final Guidance retains the proposed Table 5
of part 132. Table 5 has been renamed "Pollutants Subject to Federal, State,
and Tribal Requirements" to provide a more accurate description.

The final Guidance also retains the proposed provisions for excluding
these pollutants from certain specified provisions of part 132, but not from
all requirements in Federal, State, or Tribal water quality programs.
Sections 132.4(b), 132.4(c), and 132.4(h) (1) of the f£inal Guidance provide
that States and Tribes do not need to apply the methodologies for development
of criteria and values in appendixes A through D for pollutants in Table 5,
but instead must apply any methodologies and procedures acceptable under 40
CFR part 131 when developing water quality criteria or implementing narrative
criteria for these pollutants. Sections 4 (e) (2) and 132.4(h) (2) of the final
Guidance provide that States and Tribes do not need to apply implementation
procedures 1, 2, 3, 4, 5, 7, 8, and 9 of appendix F of part 132 for pollutants
in Table 5, but any alternative procedures used instead must be consistent
with all applicable Federal, State, and Tribal laws.

EPA recognizes that some of the methodologies or implementation
procedures of the final Guidance could technically be applied in establisghing
controls on the discharge of some or all of the pollutants listed in Table 5.
For example, procedure 2 (Variances from Water Quality Standards) could be
applied in determining whether to grant a variance from water quality
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standards to a point source discharger of any pollutant. Great Lakes States
and Tribes may apply such methodologies or implementation procedures in
establishing water quality criteria or controls on the discharge of any
pollutant in Table 5 of the proposed Guidance.

In applying alternative methodologies and procedures in the above
situations, States and Tribes are encouraged to apply technical guidance that
EPA has issued where appropriate to assist in developing and implementing
consistent water quality-based controls for these pollutants.

Section 132.4(f) provides no exclusion for Table 5 pollutants from the
antidegradation provisions of the Guidance. The antidegradation policy in
appendix E, however, provides for different requirements for BCCs than for
non-BCCs. The antidegradation policy is discussed in section VII of this
document.

For reasons discussed above, hydrogen sulfide and sulfide have been
removed from Table 5. The other 14 pollutants listed in the proposal have
been retained. No new pollutants have been added.

As discussed in the Comments section above, EPA is concerned about the
possibility of inconsistencies among State programs in the Great Lakes basin
in addressing ammonia and chlorine. For example, there are differences in
numeric criteria adopted by different States for these two pollutants,
especially for ammonia. There has not been a systematic evaluation, however,
of the implementation procedures used in applying the criteria in the Great
Lakes States, nor has there been an evaluation of resulting water quality-
based effluent limits in NPDES permits. In part this is because of the
complexity of comparing implementation procedures and effluent limits from
State to State where States have flexibility in implementation of water
quality programg, including the authority to be more stringent than the CWA
and implementing regulations.

In order to determine whether significant inconsistency exists in the
level of protection of aquatic life from adverse effects of ammonia and
chlorine, and to take corrective action if warranted, EPA will work with the
States in reviewing water quality standards and implementation of those
standards for ammonia and chlorine in the Great Lakes basin as part of EPA's
responsibilities under section 303 (c) of the CWA. Under section 303(c),
States and Tribes must review and revise their water quality standards every
three years, and EPA must review and approve or disapprove such standards.
For the next two triennial review cycles, EPA will give special attention to
working with the States with respect to standards and implementation
procedures affecting ammonia and chlorine in the Great Lakes basin to ensure
that any inconsistencies are addressed. The review will include the following
steps: .

- EPA will coordinate with the States and Tribes in reviewing whether
water quality criteria for ammonia and chlorine have been adopted in all
appropriate waters. Under 40 CFR part 131, States and Tribes must adopt
criteria necessary to protect designated uses.

- EPA will place existing toxicological data on ammonia and chlorine in
the GLI Clearinghouse, including the EPA criteria documents and supplementary
information issued in 1984 and 1992 for ammonia, and in 1985 for chlorine,
under section 304 (a) of the CWA. It will include any new data or additional
valid data that is hot be reflected in the above documents.

- To assist the States in ensuring that all States adopt adequate and
consistent criteria, EPA will review numeric criteria adopted by the States
and Tribes for ammonia and chlorine to determine whether the criteria meet all
applicable requirements and are based on consideration of current available
scientific information, including data in the GLI Clearinghouse. The review
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will include consideration of any site- speC1f1c modification procedures used
by the States and Tribes.

- EPA will also assist the States by reviewing 1mp1ementatlon
procedures in use by States and Tribes to develop total maximum daily loads,
wasteload allocations, and water quality-based effluent limits for these two
pollutante as.part of EPA's ongoing review of TMDLs and NPDES programs and
permits. To assist in this review, State and Tribal procedures will be
compared with existing national policies and guidance.

- EPA will use the results of the review in fulfilling its
responsibilities to review the triennial submissions of State and Tribal water
quality standards. If a State or Tribe does not adopt and submit appropriate
criteria for these pollutants, EPA will take appropriate steps including
disapproval of the water quality standards, and promulgation of Federal
standards for affected waters to ensure consistent and adequate standards for
all the Great Lakes System.

The above review steps differ from triennial reviews normally conducted
by EPA in five ways. First, they specify two pollutants for in-depth
evaluation. That is, EPA plans to evaluate more detailed supporting
information concerning State and Tribal standards for these pollutants.
Second, EPA will give special attention to identifying and evaluating
differences among State and Tribal programs for these pollutants. Third, EPA
will coordinate reviews of procedures used in developing total maximum daily
loads and water quality-based effluent limits with the triennial reviews, even
though they are not a part of the review and approval process of 40 CFR part
131. Fourth, EPA will assist State and Tribal development of water quality
standards by providing information through the GLI Clearinghouse. Fifth, the
review will be specific to one drainage basin, the Great Lakes basin. Because
of differences in the timing of different States' and Tribes' review cycles,
and because of the complexities of the interstate comparisons, EPA expects the
full review of ammonia and chlorine standards to require up to two triennial
review. cycles. EPA will make every effort to complete the review no later
than 2003. .

As part of the consultation with the U.S. Fish and Wildlife Service
{(FWS) under section 7 of the Endangered Species Act concerning the Guidance,
the FWS raised concerns that inconsistencies in standards and how they are
applied for ammonia and chlorine may be adversely affecting endangered or
threatened species in the Great Lakes basin. In implementing the above
review, EPA will consult with the FWS concerning EPA's approval of State and
Tribal water quality standards under section 303(c) of the CWA. 1In addition,
EPA will invite and encourage the States and Tribes to part1cipate actively in
the consultations. EPA and the FWS believe that the review described above,
together with the involvement of FWS in consultations with EPA and the States
and Tribes, will serve on an expedited basis to minimize inconsistencies in
controls for ammonia and chlorine.

6. Scientific Defengibility Exclugion

a. Proposal. The proposed Guidance at § 132.4(g) provides that the
Great Lakes States and Tribes need not apply the proposed criteria
methodologies and implementation procedures to any pollutant for which the
regulatory authority demonstrates that one or more procedures in the Guidance
are not scientifically defensible. The reason for this exclusion is that
there may be pollutants identified in the future for which some of the
methodologies or procedures in the final Guidance may not be technically
appropriate.

EPA spec;flcally invited comment on whether the final Guidance should
specify minimum requirements for use of this exclusion, demonstration
elements, or procedures for EPA review of these submissions.
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b. Comments. Some commenters recommended removal of the language in
§ 132.4(g) allowing pollutants to be excluded from Guidance procedures and
State adoption based simply on a State demonstration, preferring that EPA
formally add such pollutants to Table 5.

Several commenters suggested that no minimum requirement should be
specified for an exclusion demonstration, and that the Guidance should strive
to maintain the flexibility needed for consideration of all site-specific
possibilities.

EPA has determined that the scientific defensibility exclusion proposed
in § 132.4(g) is necessary and appropriate to include in the final Guidance.
Based on long experience in implementing the CWA, EPA has found that no matter
how carefully a regulatory requirement is planned, there is no way to
anticipate all possibilities. 1In the water quality standards program in
particular, new scientific information inevitably arises that cannot always be
accommodated within existing program structures. Eliminating the exclusion
would llkely require future rulemaking by EPA, States, and Tribes to adjust to
new scientific information. Because rulemaking is often a long process,
eliminating the exclusion would make it very difficult to adapt quickly to new
information when necessary.

EPA believes that the exclusion will be implemented in a way that will
maintain a reasonable consistency in State and Tribal programs. As explained
in the preamble to the proposed Guidance (58 FR 20843), EPA Regional Offices
will work with the States and review State demonstrations during water quality
standards submissions, TMDL approvals, and NPDES program implementation.
Through this process, the Regional Offices and States will ensure that the
scientific defensgibility exclusions, if approved, will be consistent with the
Guidance, other EPA regulations, and current EPA policy and guidance.

EPA agrees with comments that implementation of the exclusion should
proceed without further detailed guidance on minimum requirements,
demonstration elements, or review procedures. Since the nature of the
exclusions cannot be predicted in detail, such guidance would need to be
highly speculative and likely could not anticipate all the circumstances. EPA
anticipates that the States and EPA Regions will be able to address most
situations in a reasonable way using professional judgment.

c. Final Guidance. For the reasons above, EPA has retained the
exclusion for scientific defensibility in the final Guidance.

During its review, EPA discovered that there may have been ambiguity
concerning the scope of the exclusion. EPA intended that the exclusion be
limited to each specific element of the Guidance that was demonstrated to be
inappropriate if applied to a specific situation, and not to all other
elements. For example, EPA intended that a pollutant for which a State
demonstrated that the Guidance's methodology for development of aquatic life
criteria could not be applied should still be subject to other provisions of
the Guidance adopted into State or Tribal law, such as other criteria
methodologies, site-specific modification procedures, implementation
procedures, and antidegradation policies. Accordingly, in order to improve
the clarity of the scientific defensibility exclusion, EPA has created a new
§ 132.4(h) with clarified wording, and deleted the corresponding text from
§ 132.4(g). The new wording, similar to the proposal, is intended to allow
States or Tribes to use an alternative methodology or procedure that
corresponds to the methodology or procedure found to be scientifically
indefensible.

7. Wet Weather Exclusion
a. Proposal. The proposed Guidance allowed, where appropriate, but

did not require, the Great Lakes States and Tribes to adopt provisions
consistent with any of the proposed implementation procedures for establishing
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controls on wet weather point source discharges. Proposed § 132.4(e) (1)
provided that "any procedures applied in lieu of these implementation
procedures shall be consistent with all applicable Federal, State, and Tribal
requirements." Accordingly, even though permitting authorities would not be
required to apply State or Tribal requirements consistent with the part 132
implementation procedures in establishing controls on wet-weather point source
discharges, all permits would still be required to contain any limitations and
conditions necessary to ensure compliance with the CWA and implementing
Federal and State regulations. The proposed wet weather exclusion did not
apply to the development of water quality criteria and values, since water
quality criteria and values apply to waters of the Great Lakes System
regardless of the source of the pollutant.

EPA proposed this exclusion from the Guidance implementation procedures
because they do not address the significant differences that can exist between
wet weather point source discharges and dry-weather point source discharges.
The preamble to the proposed Guidance discussed these differences, including
the significant wvariability that exists during and immediately following wet
weather events in rates, durations, and composition of wet weather flows (58
FR 20840-42).

b. Comments. Several comments were received supporting retaining the
wet weather exclusion in the final Guidance, including comments that
application of stringent provisions in the Guidance would in essence prohibit
all combined sewer overflows. -

A few comments, while not opposing the exclusion on a temporary basis,
urged EPA to develop a mechanism for addressing pollution during wet weather
point source discharges, since commenters believe that wet weather discharges
contribute significant loadings of toxic pollutants to the Great Lakes System
and must be stemmed.

No comments on the definition of "wet weather point source" itself were
received, although some comments expressed concerns about whether specific
types of discharges were or were not excluded from the Guidance implementation
procedures. :

EPA agrees with the comments that the exclusion should be retained, for
the reasons given in the preamble to the proposal (58 FR 20840-42). EPA also
agrees that mechanisms are needed for addressing pollution during wet-weather
events. Accordingly, procedure 3.B.8 of appendix F has been clarified to
provide that States and Tribes must consider pollution resulting from wet
weather events, where appropriate, when developing TMDLs. States and Tribes
retain flexibility, however, in determining how to account for such discharges
and are free to choose the specific procedures they deem most appropriate.

EPA recognizes that the proposed definition of "wet weather point
source" should be clarified. As a result, the technical modifications to the
definition have been made to clarify which types of discharges are included in
the definition, to c¢larify which types of discharges are excluded, and to
delete an unnecessary definition of combined sewer overflow. The definition
has also been modified to use terminology from the existing definition of
point source contained in § 122.2, for the convenience of the reader.:

c. Final Guidance. Section 132.4 (e) of the final Guidance retains
the proposed wet weather exclusion.

The exclusion applies to "wet weather point sources" as defined in §
132.2. For the reasons above, the definition in the f£inal Guidance has been
modified to read as follows:

Wet weather point source means any discernible, confined and discrete

conveyance from which pollutants are, or may be, discharged as the

result of a wet weather event. Discharges from wet weather point
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gources shall include only: discharges of storm water from a municipal
separate storm sewer as defined at 40 CFR 122.26(b) (8); storm water
discharge associated with industrial activity as defined at 40 CFR
122:26 (b) (14) ; discharges of storm water and sanitary wastewaters
(domestic, commercial, and industrial) from a combined sewer overflow;
or any other stormwater discharge for which a permit is required under
gsection 402 (p) of the CWA. A storm water discharge associated with
industrial activity which is mixed with process wastewater shall not be
considered a wet weather point source.

A combined sewer overflow (CSO) is the discharge from a combined sewer
system (CSS) at a point prior to the headworks of a publicly owned treatment
works (POTW) treatment plant. A CSS is a wastewater collection system owned
by a State or municipality (as defined by section 502(4) of the CWA) which
conveys sanitary wastewaters (domestic, commercial and industrial wastewaters)
and storm water through a single-pipe system to a POTW treatment plant (as
defined in 40 CFR 403.3(p). C€SOs consigt of mixtures of domestic sewage,
industrial and commercial wastewaters, and storm water runoff. CSOs are point
sources subject to NPDES permit requirements including both technology-based
and water quality-based requirements of the CWA. The NPDES permit
requirements for CSOs are explained in EPA's Combined Sewer Overflow Control
Policy (59 FR 18688, April 19, 1994).

EPA would like to clarify that although Great Lakes States and Tribes
are not required to apply Guidance procedures in establishing controls on the
discharge of pollutants by wet weather point sources (except for procedure
3.B.8 of appendix F which provides that TMDLs must consider discharges from
wet weather events, where appropriate), they may nevertheless choose to do so.
Furthermore, the use of such procedures as variances and compliance schedules
are available under existing State programs pursuant to parts 122 and 131.

8. Biocaccumulative Chemicals of Concern

a. Proposal. The proposed Guidance identified a class of highly
bicaccumulative pollutants, termed BCCs, for special attention. The Great
Lakes Initiative Steering Committee believed that every reascnable effort
should be made to reduce loadings of all BCCs, because these pollutants tend
to persist throughout the Great Lakes ecosystem and have a propensity to
bioaccumulate in the food chain, and have been associated with serious and
systemwide impacts.

The BCCs were defined in general as those chemicals which biocaccumulate
in aquatic organisms by a human health bioaccumulation factor (BAF) greater
than 1000, in accordance with the BAF methodology proposed in appendix B to
part 132. BCCs would include, but not be limited to the pollutants identified
as BCCs in Table 6.

In the proposed Guidance, a pollutant found to be a BCC would be subject
to the following special provisions upon State or Tribal adoption or EPA
promulgation:

- Under the methodology for deriving non-cancer human health criteria,
the proposed Guidance assumed a relative source contribution (RSC) from
surface water pathways (water and fish) of 80 percent for BCCs, to at least
partially account for exposures through other pathways. For non-BCCs, the RSC
assumption was 100 percent. Accordingly, the proposed methodology for
deriving the human health non-cancer criteria would be 20 percent more
conservative for BCCs than for non-BCCs.

- Under the antidegradation procedures of the proposed Guidance, any
action by a discharger that results in an increase in the baseline rate of
mass loading of a BCC would be considered a significant lowering of watexr
quality, and thereby trigger an antidegradation review.
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- The proposed Guidance provided, in general, that mixing zones for
existing discharges' of BCCs would be eliminated within 10 years after
publication of the final Guidance. For new sources of BCCs, mixing zones
would not be allowed beginning on the date of publication of the final
Guidance. ’

- The proposed Guidance provided that for BCCs, permit authorities must
generate or cause the -discharger to generate the data necessary to derive Tier
II values to protect aquatic life in certain circumstances that would not
apply to non-BCCs.

- The proposed Guidance would establish a specific process to regulate
the discharge of any pollutant for which the water quality based effluent
limit was below a level that could be analytically quantified. If the
pollutant were a BCC, the discharger would also have to determine if the BCC
were bhioconcentrating or biocaccumulating in fish exposed to the effluent. If
such monitoring revealed unacceptable accumulation in fish tissue, additional
actions would be required of the discharger.

b. Comments. EPA received a number of comments suggesting that
establishing special provisions for BCCs is not warranted because
bicaccumulation of pollutants is already taken into account in the proposed
methodologies for developing criteria fully protective of the Great Lakes
basin. EPA also received comments supporting the BCC provisions, stating that
such provisions are necessary because of the long retention times of the Great
Lakes, and because of the widespread adverse effects to human health and
wildlife from these types of pollutants.

A number of comments recommended that if special provisions were to be
established for BCCs, the BCCs should be limited to substances that have been
shown through environmental monitoring, including sampling of fish tissues, to
be present at concentrations of concern. Other comments stated that such an
approach would be overly simplistic, and would not provide a preventive
approach for these pollutants.

A large number of comments questioned various aspects of the definition
of BCCs. Many were concerned that the definition did not include the concepts
of toxicity and persistence. Of these, some comments recommended deleting
pollutants from the BCC list that are not strongly toxic or do not persist for
long periods even if they are highly biocaccumulative, while others supported
adding pollutants that are persistent even if they are not highly
bicaccumulative. Many comments were received concerning the proposed BAF
cutoff level of 1000 for defining BCCs: many stated that the proposed level
was arbitrarily selected, or based on inadequate scientific analysis; some
felt the proposed cutoff was too low; some felt it was too high; and some
supported the proposed level. Some comments recommended that only field-
measured BAFs, not predicted BAFs, should be used in determining BCCs; others
supported the proposed use of both field-measured and predicted BAFs. Some
comments recommended considering the sediment route of exposure in
establishing BCCs.

Some comments recommended that additional chemicals should not be
subject to the special provisions for BCCs until after formal public comment
in the Federal Register including review of the BAF.

After careful consideration of the comments, EPA continues to believe
that the special provisions for BCCs are warranted. EPA's continued support
of the special emphasis on BCCs parallels the position of the Great Lakes
States as initially expressed by State representatives on the Initiative
Committees. EPA believes that these special provisions for BCCs are a
reasonable approach to address the -issue of persistent biocaccumulative
pollutants in the Great Lakes System, for the following reasons. First,
persistence of toxic pollutants is a major concern in an aquatic system like
the Great Lakes, for the reasons discussed in the preamble to the proposed
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Guidance (58 FR 20820-23, 58 FR 20844-45), and in section I.B of this
document. Persistence is especially problematic for chemicals that are highly
bicaccumulative, because the most important exposure pathway for these
chemicals for humans and wildlife in the Great Lakes System is consumption of
fish and other aquatic organisms. Persistent bioaccumulative chemicals will
result in high exposures to humans and wildlife for a long time to come.

Second, proposed procedures 3A and 3B in appendix F for development of
total maximum daily loads (TMDLs) envisioned predominant use of a simple,
steady-state mass balance approach for both biocaccumulative and non-
bioaccumulative pollutants. Although the final Guidance would allow use of
other approaches for developing TMDLs, EPA expects that the steady-state mass
balance approach will be the approach used in a majority of waters within the
Great Lakes System because of its ease of implementation. The steady-state
mass balance approach is a method used to approximate the mass of pollutants
within a water body. This approach assumes that the input of mass into the
system (e.g., through point and nonpoint source loadings, atmospheric
deposition, groundwater seepage) equals the loss of mass from the system plus
any losses due to transformation of mass within the system. In other words,
the approach assumes that no mass accumulates in the system. This method
provides a first approximation of allowable loading allocations.

For persistent biocaccumulative pollutants, however, approximation based
on a steady-state mass balance approach will likely not be accurate. As
discussed in section I.A of the preamble to the proposed Guidance (58 FR
20822), there are significant interactive physical, chemical, and biological
processes that affect the long-term behavior of persistent bioaccumulative
pollutants in the Great Lakes System, resulting in fairly common occurrences
where such pollutants do accumulate in the system. Additionally, although the
phased approach to TMDLs discussed in section VIII.C of this document
recommends subsequent monitoring to identify any shortcomings in the chosen
control approach, this approach may present a significant risk of allowing
persistent biocaccumulative pollutants to concentrate in the ecosystem above
ambient criteria levels before the control approach can be evaluated and
revised as necessary. EPA believes the costs of future remediation actions to
address BCCs would be significantly more expensive than efforts to control the
BCCs before they enter the environment. Accordingly, additional controls
intended to prevent concentrations of persistent bioaccumulative pollutants
from increasing to the level of criteria concentrations in Great Lakes waters
are reasonable.

In the proposal, EPA requested comment on issues concerning the details
of the proposed special provisions for BCCs. After analyzing those issues and
the comments received, EPA has modified several of the provisions in ways that
may in some cases reduce costs for the regulated community without
significantly increasing the risk from BCCs. EPA believes that with these
modifications the provisions for BCCs will continue to address the concerns of
the Initiative Committees for controlling the discharges of BCCs. These
modifications include:

-- Modifying the methodology for deriving non-cancer human health
criteria to assume a relative source contribution (RSC) from surface water
pathways of 80 percent for all pollutants, not just BCCs. Therefore, the 80
percent RSC still applies to BCCs, but is no longer a "special" provision for
BCCs. The reasons for this change are discussed in section V.C.5 of this
document. .

-- Changing the antidegradation provisions to replace numeric existing
effluent quality-based ("EEQ") limits as a means of implementing
antidegradation for BCCs with a narrative description of the types of
activities that will trigger an antidegradation review, and to provide greater
flexibility in the implementation, demonstration and decision components.
These modifications are discussed further in section VII.A of this document.
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-- Providing an opportunity for dischargers to retain a limited mixing
zone for a BCC under certain limited circumstances if the discharger is
complying with all applicable technology-based and water quality-based
requirements and has reduced its discharge of the BCC to the maximum extent
possible, but is unable to meet water quality standards in the absence of a
mixing zone. This modification is discussed further in section VIII.C.4 of
this document.

-- Deleting the provision for dischargers to determine if BCCs were
bioconcentrating or biocaccumulating in fish exposed to the effluent in
situations where the water quality-based effluent limit was below a level that
could be analytically quantified. This modification is discussed further in
section VIII.H.4 of'this document.

EPA could not accept the concept put forth by commenters that pollutants
should not be regulated as BCCs until they are shown to be present at
concentrations of concern in the Great Lakes System. As discussed above, EPA
is concerned about preventing concentrations of BCCs from increasing to the
level of criteria concentrations in Great Lakes waters. The regulatory
approach, suggested by some commenters, that would not trigger preventive
action until some measurable concentration resulting in adverse conditions is
reached in the environment would not be effective in addressing this concern,
particularly because of the difficulties of measuring these pollutants at
levels of concern in the environment. As discussed further in sections VII.B
and VIII.C.4 of this document, the special provisions for BCCs in the final
Guidance will take full effect over the next twelve years (two years for
State/Tribal adoption or promulgation, plus ten year phase-in period). A
program requiring systematic environmental monitoring followed by a regulatory
process to designate BCCs could significantly delay implementation of these
provisions and allow build-up of new persistent, biocaccumulative pollutants in
the Great Lakes System. The risks to the Great Lakes ecosystem of such a
delay are too great to warrant such an approach.

EPA agrees with comments that toxicity and persistence should be
included in the definition of BCC. As discussed in the preamble to the
proposed Guidance (58 FR 20807, 58 FR 20820), toxic pollutants that are
persistent and biocaccumulate are of particular concern in the Great Lakes
System. With regard to toxicity, EPA has amended the definition of BCC in the
final Guidance to provide that a chemical must also have "the potential to
cause adverse effects" in order to be a BCC. Under this revised definition,
if data become available showing that a chemical that otherwise meets the BCC
definition does not have the potential to cause an adverse effect, State or
Tribal authorities would not have to apply any adopted or promulgated
provisions for BCCs_ to that chemical. EPA expects that very few pollutants,
if any, would be excluded as BCCs in this way, since most substances have
potential adverse effects at some level of concentration. Nevertheless, if
scientifically valid experimental evidence is provided which demonstrates that
a chemical has no potential for producing adverse effects, then a State or
Tribe could find that the special provisions for BCCs need not be applied for
that pollutant.

EPA has also made changes to the final definition of BCCs with regard to
persistence. As discussed in the preamble to the proposed Guidance (58 FR
20821), the proposed definition of BCC was based principally on the concept of
bioaccumulation. EPA and the Initiative Committees had considered including
persistence in the definition, but found that data were not systematically
available concerning persistence. That is, systematic data were not found
concerning the cumulative effect of relevant fate and effect processes for the
full range of specific pollutants in the Great Lakes System under field
conditions, or under laboratory conditions which had been field correlated and
verified. Upon review of comments received, and after reevaluation of
available data, EPA believes that it is possible, though unlikely, that very
specific data might become available showing that a toxic, biocaccumulative
pollutant is very short-lived in the aquatic environment. For example, the
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pollutant may be highly volatile and escape to the atmosphere. In this
situation, it would not be necessary to have a full range of data on the
cumulative effect of relevant fate and effect pathways for comparison with
other pollutants. Rather, the specific data could be used to determine that
the pollutant is not persistent. For this reason, EPA has amended the
definition of BCC in the final Guidance to include the qualification that
"chemicals with half-lives of less than eight weeks in the water column,
sediment, and biota are not BCCs." The definition conforms with the Great
lLakes Water Quality Agreement, which defines persistent toxic substances as
any substance with a half life in water greater than eight weeks.

EPA does not agree with comments that highly persistent pollutants
should be subject to the special provisions developed for BCCs even if they
are not highly bicaccumulative. First, as discussed above, the special
provisions for BCCs in the final Guidance are designed to ensure that exposure
to humans and wildlife from BCCs is minimized. The most likely fate for many
persistent but not highly bioaccumulative pollutants is to be deposited in
sediments, where they will likely remain for long periods. The potential for
exposure to humans and wildlife while possible is diminished because the
contaminants do not biocaccumulate and in many cases are buried in the
sediments.

Second, the threat these pollutants pose to benthic and other aquatic
organisms that come in direct contact with the sediment is being addressed .
through other approaches. Benthic organisms are represented in the
methodology for development of criteria to protect aquatic life. 1In addition,
the potential toxicity to benthic organisms from desorption of pollutants from
sediment is addressed in existing State programs on a case-by-case basis
through implementation of narrative criteria. EPA has also developed a
methodology which, when finalized, will be available to assist States and
Tribes in addressing the potential toxicity to benthic organisms more
systematically. In January 1994 EPA published a notice announcing the
availability of proposed national sediment quality criteria for the protection
of benthic organisms, guidelines for deriving these criteria on a site-
specific basis, and the technical basis for deriving the criteria (59 FR 2652,
January 18, 1994). EPA is analyzing the comments received in response to the
notice, and will be developing final sediment quality criteria based on the
analysis. When the.methodology is finalized, it will be available for EPA,
States, and Tribes to develop sediment quality criteria for the protection of
benthic organisms. This approach is sgcientifically more appropriate for the
control of persistent but not highly biocaccumulative pollutants than the
special provisions developed for BCCs in the final Guidance. The BCC
provisions were designed to reduce loadings, not to specifically achieve
protective levels of contaminants in sediments.

Third, it is reasonable to limit application of the special BCC
provisions to highly bicaccumulative pollutants. The special provisions for
BCCs and the methodology for defining these pollutants were developed by the
senior water program managers in the eight Great Lakes States and three EPA
Regional Offices. These managers selected this approach based on their many
years of regulating pollutants, including direct experience in the Great Lakes
basin.

EPA agrees with comments that recommended considering the sediment route
of exposure in predicting BAFs, and partially agrees with comments that
recommended that only field-measured BAFs, not predicted BAFs, should be used
in determining BCCs. As a result, EPA has added the field-measured biota-
sediment accumulation factor (BSAF), which considers the sediment route of
exposure, to the hierarchy of methods for deriving BAFs; has selected a new
BAF model that better accounts for chemical uptake through sediments; and has
modified the Tier I minimum data requirements for human health and wildlife
criteria to specify minimum biocaccumulation data. The definition of BCCs has
also been revised to be consistent with the above changes. The final Guidance
now specifies that the minimum BAF information needed to define an organic
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chemical as a BCC is either a field-measured BAF or a BAF derived using the
BSAF methodology, and that the minimum BAF information needed to define an
inorganic chemical, including an organometal, as a BCC is either a field-
measured BAF or a laboratory-measured BCF. The reasons for these changes as
well as other changes affecting the derivation of BAFs are discussed in
section IV.B.2 of this document.

In response to a number of comments on the BAF cutoff level for defining
a BCC, EPA has reviewed all of the information and policy considerations in
selecting the cutoff level. As a result, EPA has made the risk management
decision to retain the proposed BAF cutoff level of 1000 for defining BCCs.

EPA does not agree with the comments that the selection of a BAF cutoff
level of 1000 for defining BCCs is arbitrary. EPA believes that this comment
may have resulted from a confusion about the nature of risk management
decisions. As EPA explained in the preamble to the proposal (58 FR 20844),
the selection of a BAF cutoff level is a risk management decision that
involves weighing information and policy considerations, rather than a risk
assessment assumption that results solely from a scientific analysis. It is
not possible, therefore, to specify a mathematical formula or systematic
algorithm employing environmental data to select a cutoff level.

EPA weighed a wide range of information and policy considerations in
this decision. These include the following considerations:

-- The cutoff level for a BAF should include pcllutants that are
"highly bicaccumulative" based on exercise of reasonable best professional
scientific judgment. EPA believes that a BAF of over two or three orders of
magnitude (100 or 1000) would meet this definition.

-- The cutoff level should be high enough that it includes most
pollutants for which the fish consumption pathway is the most important route
of exposure for humans and wildlife. To select a lower level would cause a
scientist using reasonable best professional judgment to question whether the
pollutant was "highly bicaccumulative."

-- The cutoff level should be low enough to include those persistent,
biocaccumulative pollutants already found to be causing significant
contamination, including 2,3,7,8-TCDD (dioxin), mercury, and PCBs.

-- The cutoff level should be low enough to provide adequate assurance
that other chemicals that could potentially contaminate the food web of the
Great Lakes ecosystem in the future are subject to the special provisions for
BCCs.

-- The cutoff level should not be set so low that the regulatory and
administrative structure in place in the Great Lakes States and Tribes for
control of discharges to waters would be overwhelmed.

-- The cutoff level should be developed after consideration of the
scientific, policy, administrative, and technical input from stakeholders in
the Great Lakes basin--State regulators, regulated community, and public
interest groups.

EPA has determined that the cutoff level of 1000 initially selected by
the GLI Steering Committee meets all of the above considerations. As
explained in the preamble to the proposal, a pollutant with a BAF greater than
1000 was believed by the Steering Committee to have a high potential to be
found in aquatic organisms of the Great Lakes System and therefore to have the
potential to cause a significant risk to the health of the aquatic life and
consumers of the aquatic life such as wildlife and humans inhabiting the Great
Lakes basin. The Steering Committee made its recommendation on the basis of
information available to them as managers of water quality programs.
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EPA recognizes that other numbers meeting the above considerations could
have been selected as a cutoff. For example, several commenters suggested
lowering the cutoff to 250. Others suggested a cutoff of 100, and others
suggested including all pollutants in Table 6 regardless of BAF. None of
these commenters, however, provided reasons other than increasing the number
of pollutants to be treated as BCCs as high as possible to avoid as much risk
as possible. 1In other words, none of these commenters provided a rationale
that would prefer one "low" cutoff over any other. ‘

On the other hand, a few commenters suggested raising the cutoff to
10,000 or 100,000. They appear to believe the cutoff should be as high as
possible without exceeding the BAF of the least biocaccumulative pollutant
currently known to cause problems in the basin. EPA believes there are
currently known "problem" BCCs, such as lindane, with BAFs lower than 10,000.
EPA believes that it is reasonable and appropriate to retain the proposed
cutoff of 1000 not only to avoid excluding such pollutants, but also to
prevent adverse inputs from additional biocaccumulative chemicals in the
future. Past discharges of highly bicaccumulative pollutants have resulted in
contamination of the Great Lakes System that is taking decades to subside.
EPA believes it is reasonable and appropriate to prevent this from happening
with other chemicals in the future.

EPA does not agree with comments that EPA should solicit formal public
comment before States or Tribes treat any additional chemicals as BCCs in the
future. EPA believes that the States and Tribes should have the ability to
designate additional chemicals for BCC controls based on information available
to them without waiting for EPA to act. As discussed above, EPA will operate
the GLI Clearinghouse as a means to share pollutant information, including
BAFs, as quickly as possible. If new information becomes available showing an
organic chemical to have a field-measured BAF of over 1000, for example, this
information would be reviewed by EPA and other Clearinghouse participants and
placed in the Clearinghouse, where States and Tribes would be alerted. States
and Tribes would be able to apply the special BCC provisions to the pollutant
after following their applicable State or Tribal public review procedures for
revigsions to water quality standards or for permit development. For example,
the State or Tribe could include a description of the special BCC provisions
in the public notice for a NPDES permit. EPA believes this would be a more
efficient approach than relying in all cases on EPA to sponsor a public review
and comment process, which has often taken several years for similar types of
actions.

EPA has some concern that inconsistencies could arise among States and
Tribes concerning future idéntification of BCCs under the above approach. EPA
believes operation of the Clearinghouse will minimize this possibility.
Nevertheless, if serious inconsistencies arise, EPA may from time to time
publish available BAF data for a pollutant and solicit public comments. EPA
could then issue final technical assistance and recommendations concerning the
pollutant to assist State and Tribal revisions to water programs.

c. Final Guidance. EPA has revised the definition of a BCC in
§ 132.2 of the final Guidance to exclude chemicals that do not have the
potential to cause adverse effects. EPA has also modified the proposed
definition to exclude chemicals with half-lives of less than eight weeks in
the water column, sediment, and biota. Finally, the definition specifies that
the human health BAF for non-metals must be derived from a field-measured BAF
or a field-measured BSAF. EPA has retained all other features of the proposed
definition, including the BAF cutoff level of 1000. The revised definition
reads:

BCC is any chemical that has the potential to cause adverse effects
which, upon entering the surface waters, by itself or as its toxic
transformation product, accumulates in aquatic organisms by a human
health bicaccumulation factor greater than 1000, after considering
metabolism and other physicochemical properties that might enhance or
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inhibit biocaccumulation, in accordance with the methodology in appendix
B ‘of this part. Chemicals with half-lives of less than eight weeks in
the water column, sediment, and biota are not BCCs. The minimum BAF
information needed to define an organic chemical as a BCC is either a
field-measured BAF or a BAF derived using the BSAF methodology. The
minimum BAF information needed to define an inorganic chemical,
including an .organometal, as a BCC is either a field-measured BAF or a
laboratory-measured BCF. BCCs include, but are not limited to, the
pollutants identified as BCCs in section A of Table .6 of this part.

EPA has applied the above changes in the definition to calculate BAFs
for individual pollutants listed in Table 6. The results are included in the
Great Lakes Water Quality Initiative Biocaccumulation Factor Technical Support
Document, which is available in the docket for this rulemaking. These
calculations have resulted in the deletion of six chemicals from the proposed
list of pollutants in Table 6A: aldrin, 4-bromophenyl phenyl ether, endrin,
heptachlor, heptachlor epoxide, and methoxychlor. For these six chemicals
there were insufficient data to develop a field-measured BAF or a BAF
predicted from a field-measured BSAF. BAFs based on laboratory-measured BCFs
are available for endrin, heptachlor, heptachlor epoxide, and methoxychlor;
BAFs based on a laboratory-predicted BCF are available for aldrin and 4-
bromophenyl phenyl ether.

As a result, the final Guidance lists 22 BCCs in Table 6A to part 132.
They represent EPA's best scientific judgment at this time concerning which
pollutants on Table 6 meet the final definition of BCCs. States and Tribes
may determine, however, that additional pollutants meet the definition or
should be subject to the special provisions for BCCs. If so, they should take
appropriate regulatory action as discussed above to treat the chemicals as
BCCs in their water quality standards and NPDES permit programs, including the
special provisions for BCCs contained in the final Guidance.

EPA has underway field testing programs to develop field-measured BAFs
and field-measured BSAFs for additional pollutants, including the six
chemicals deleted from the proposed list of BCCs. It is possible that some of
this testing may result in identification of additional pollutants that meet
the definition of BCC. When this testing is complete and BAFs have been
calculated, EPA will place the results in the GLI Clearinghouse where they
will be available for States to use in making their determinations.

9. Potential Bioaccumulative Chemicals of Concern

a. Proposal. The proposal listed ten chemicals as potential BCCs in
section B of the proposed Table 6. Although the ten chemicals had BAFs of
greater than 1000 based on predicted BCFs (eight chemicals) and on laboratory-
measured BCFs (two chemicals), other available information described in the
proposal to the preamble raised serious doubts that the actual BAFs for these
chemicals exceeded 1000. For this reason, EPA proposed that the special
provisions for BCCs would not apply to these ten pollutants. EPA invited
comment on whether any or all of the potential BCCs should be listed as BCCs
and any additional data relevant to these determinations.

b. Comments. Many comments recommended that EPA delete the list of
potential BCCs and not apply the special BCC provisions to these chemicals.
These commenters asserted that the ten potential BCCs are readily metabolized
and do not biocaccumulate at high rates.

Some comments recommended that several polynuclear aromatic hydrocarbons
(PAHs) on the list of potential BCCs should be treated as BCCs, asserting that
these chemicals have relatively high BAFs when measured in lower trophic level
species, and therefore pose a risk to wildlife or people eating those species,
even though they are metabolized by higher trophic level species and therefore
have relatively low' human health BAFs.
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EPA agrees that the potential BCCs should not be treated as BCCs, and
should be deleted from the final Guidance. For the reasons discussed above in
section II.C.8 of this document, EPA has modified the definition of BCC in the
final Guidance to use only the two methods of developing BAFs for non-metals
that take into account metabolism. None of the ten potential BCCs have BAFs
available using these two methods, and therefore they are not listed as BCCs
in Table 6. Furthermore, as discussed in the preamble to the proposed
Guidance, there are indications that the ten chemicals would likely not have
BAFs exceeding 1000 if metabolism were taken into account. If reliable data
were to become available in the future showing a BAF of over 1000 for any of
these ten chemicals or other chemicals based on a field-measured BAF or BSAF,
then States and Tribes would need to apply the special BCC provisions to these
chemicals.

EPA does not agree that the PAHs with high BAFs at low trophic levels
should be treated as BCCe at this time. The special provisions for BCCs are
designed to address pollutants that accumulate in the food web of the Great
Lakes ecosystem. Pollutants that accumulate in lower trophic levels but which
are metabolized at higher levels are not as likely to affect the food web as a
whole as those that continue to accumulate at higher trophic levels. The
definition of a BCC in the final Guidance therefore does not include any
special procedures that would classify such a pollutant as a BCC. Such a
pollutant would, however, become a BCC if data were to become available in the
future resulting in a human health BAF of over 1000.

EPA established the category of "potential BCC" in the proposed Guidance
primarily to obtain comment on whether such pollutants met the definition of
BCCs and should, accordingly, be subject to the special provisions for that
class of pollutants. Since EPA has now completed its analysis of comments and
determined that potential BCCs do not appear to satisfy the final definition
of BCC, and since no special provisions in the Guidance apply to potential
BCCs that do not apply to other pollutants, there is no further purpose for
retaining the list of potential BCCs in the final Guidance. Therefore, the
proposed list of potential BCCs has been deleted.

c. Final Guidance. For the reasons discussed above, the proposed
list of potential BCCs in section B of Table 6 of part 132 has been deleted.
Section C of Table 6 has been redesignated as section B, Pollutants That Are
Not BCCs.

10. Pollutants of Initial Focus

a. Propogal. As described in the preamble to the proposed Guidance
(58 FR 20843-44), 138 pollutants were identified by the Great Lakes Initiative
Steering Committee and listed in Table 6 of the proposed Guidance as the
pollutants of initial focus in the Great Lakes Water Quality Initiative. The
138 pollutants in proposed Table 6 included: (a) the 126 pollutants identified
by EPA as priority toxic pollutants in appendix A of 40 CFR 423; (b) selected
pollutants listed in the Great Lakes Water Quality Agreement of 1978 (as
amended by the Protococl signed November 18, 1987); (¢) certain pollutants
categorized under the Lake Ontario Toxics Management Plan and the Niagara
River Toxics Management Plan; and (d) three pollutants included on a case-by-
case basis.

The primary purpose of the Initiative Committees in specifying
pollutants in Table 6 was to provide an initial focus for criteria development
and the calculation’ of biocaccumulation factors in the Great Lakes System. The
peollutants included in Table 6 were not intended to be a comprehensive
inventory of all pollutants present, used, manufactured, or stored in the
Great Lakes System, but were thought to represent pollutants which may be of
concern in the Great Lakes, and for which adequate effluent, ambient, and
toxicity data would be available to assess the impact of the various options
considered in developing the Guidance.
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The proposed Guidance provided an initial focus on the Table 6
pollutarits in the following three ways. First, the pollutants for which EPA
and the States applied the proposed criteria methodologies to derive numeric
water quality criteria--that is, the pollutants in Tables 1 through 4--were
selected from the list of pollutants in Table 6. Second, EPA and the Great
Lakes States calculated biocaccumulation factors (BAFg) for the Table 6
pollutants to .assist EPA and the States in developing criteria and values to
protect human health and wildlife. Third, the Table 6 list of pollutants is
one factor used in determining when States, Tribes, and/or permittees need to
generate data necessary to calculate Tier II values used in developing water
quality-based effluent limits. Comments on the use of Table 6 in the data
generation provisions of procedure 5 of appendix F are discussed in section
VIII.E of this document.

b. Comments. Some comments suggested additional pollutants to be
added to Table 6, including: pollutants listed in the Great Lakes Water
Quality Agreement, Annex 10, Appendix 1 (Hazardous Polluting Substances) or
Appendix 2 (Potentially Hazardous Polluting Substances); high-use pesticides;
persistent pollutants that do not biocaccumulate; all drinking water
contaminants as listed in the 1986 amendments to the Safe Drinking Water Act;
pollutants categorized as ID or IE in the Categorization of Toxics in Lake
Ontario or in the Categorization of Toxic Substances in the Niagara River; all
the dioxins, furans and PCBs that are known to operate via the Ah receptor in
any animal species; as well as a number of specific pollutants listed by
commenters. .

Some comments suggested that Table 6 should be limited to chemicals
which are causing demonstrated impacts to water quality in the Great Lakes
System. Other comments suggest limiting Table 6 to pollutants which pose
water quality concerns unique to the Great Lake system, such as the list of
critical pollutants being developed by Lakewide Management Plans. Other
comments recommended that in the interest of establishing reasonable
priorities for the Great lLakes States, EPA should eliminate non-BCCs from
Table 6. Other comments recommended removing specific pollutants from Table
6, such as asbestos, fluoride, methylene chloride, phenol, phthalate esters,
and silver.

Some comments expressed concern that the proposed Guidance did not
include clear procedures on how additional toxic pollutants that are
introduced or discovered in the Great Lakes Ecosystem will be added to Table
6, or be regulated prior to formal revision of the Guidance.

EPA does not agree that additional pollutants should be added to Table
6. EPA believes it would be counterproductive to expand the pollutants of
initial focus to a significantly larger set of pollutants. Table 6 has
already been used successfully during the development of the proposed and
final Guidance to focus development of data needed to implement the final
Guidance. As a result of EPA and State efforts, many of the data gaps that
existed for these pollutants at the start of the Great lLakes Water Quality
Initiative have been filled. Applying limited EPA, State, Tribal, and
discharger resources at this time to address a broader list of pollutants in
the ways described under the Proposal section above would divert resources
away from other important actions, such as developing a richer data base
concerning effects of pollutants in the proposed Table 6 on endangered ox
threatened species.

EPA also does-not agree with comments that the list of 138 should be
reduced. All of the 138 pollutants have been identified as either priority
pollutants under the CWA or as pollutants of specific concern in the Great
Lakes basin. EPA also does not agree that Table 6 should be limited to BCCs.
BCCs are not the only types of pollutante currently or potentially affecting
the Great Lakes ecosystem. For the same reasons, EPA does not agree with
comments that specific pollutants be removed from the list.
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EPA recognizes that the final Guidance does not include procedures for
adding additional pollutants to Table 6. EPA believes that the GLI
Clearinghouse can be used as a forum for determining additional needs for BAF
calculations, and for sharing of BAF results. If it should become apparent in
the future that adding pollutants to Table 6 would assist in reducing
disparities between' data generation approaches of the States and Tribes under
procedure 5.C of appendix F, EPA would consider recommending that States and
Tribes expand the Table 6 lists that they have adopted irito their programs to
be consistent with the final Guidance. This could be done during the
triennial review of water quality standards programs under section 303 of the
CWA.

c. Final Guidance. The final Guidance retains Table 6 as proposed.

EPA would like to clarify that the methodologies and procedures in the
final Guidance generally apply to all pollutants, except for the pollutants in
Table 5. The Table 6 list of pollutants is one factor used in determining
when States, Tribes, and/or permittees need to generate data necessary to
calculate Tier II values used in developing water quality-based effluent
limits.

D. Procedures for Adoption and EPA Review
1. Adoption Procedures
a. Proposal. Proposed § 132.5(a) required the Great Lakes States and

Tribes to adopt and-submit for EPA review and approval the criteria,
methodologies, policies and procedures developed pursuant to part 132 by a
date no later than 18 months from the date of final publication of the part
132 requirements. EPA proposed the 18-month deadline in order to allow the
full time available under the statute for EPA review and approval of
submissions and for States and Tribes to correct any identified deficiencies,
and still allow EPA to meet the section 118(c¢) (2) (C) requirement for review,
approval or disapproval and promulgation by EPA, if necessary, within two
years after the final publication of the Guidance. Proposed § 132.5(d) also
provided a 30-day public comment period on the submissions.

If a Great Lakes State or Tribe failed to submit criteria,
methodologies, policies, and procedures to EPA for review, or if EPA
disapproved portions of all of a State or Tribal submission because it was
inconsistent with part 132, proposed § 132.5 provided that the requirements of
part 132 would apply to discharges within the State or Federal Indian
Reservation upon EPA's publication of a final rule in the Federal Register
indicating the effective date of the part 132 requirements in the identified
jurisdictions.

b. Comments. A few commenters recommended that the Guidance be
adopted as soon as possible because they believe it is a major step forward in
efforts to protect the Great Lakes and fulfill promises of the U.S.-Canada
Great Lakes Water Quality Agreement and the Great Lakes Governors' Toxic
Substances Control Agreement.

Some commenters indicated that the two-year adoption period was too
short. Other commenters recommended that EPA eliminate the 18-month deadline
for State submittals, or allow extensions to the deadline on a case-by-case
basis as long as the State and EPA agree on a schedule that will meet the
statutory deadline. Several commenters stated that the public comment
requirements during EPA's review of State submittals may not be necessary, and
are inconsistent with the current national program.

EPA agrees that States and Tribes should adopt provisions consistent
with the Guidance as soon as possible. EPA has reviewed the steps States,
Tribes, and EPA must take to develop, adopt, approve, and if necessary
disapprove and promulgate the Guidance, however, and has concluded that it
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would not be possible nor practical to complete these steps in less time than
the two years specified in section 118(c) (2) (C) of the CWA. EPA has therefore
not shortened the deadline in the final § 132.5(a). EPA encourages States and
Tribes to accelerate their adoption and submission processes as much as
possible, and as discussed further below, EPA Regional Offices will work with
States and Tribes to facilitate early adoption and approval where possible.

EPA recognizes that the two-year deadline specified by the Congress may
be extremely ambitious. EPA's experience in reviewing State water quality
standards adopted under section 303 (c) indicates that many of the Great Lakes
States have had difficulties adopting even routine water quality standards
revisions within three years as specified for triennial reviews in the CWA.
Nevertheless, EPA believes the States, Tribes, and EPA Regional Offices can
work together to meet the deadline, especially since the majority of
provisions of the final Guidance were developed by the States themselves as
part of the Great Lakes Water Quality Initiative and many are currently in
effect in one or more of the States. Furthermore, the two-year deadline is
established explicitly by section 118(c) (2) (C) of the CWA. Therefore, the
final Guidance retains the two-year deadline for final approval or
promulgation.

EPA agrees with comments, however, that flexibility may be appropriate
in some cases concerning the eighteen-month deadline for State and Tribal
submissioris to EPA under § 132.5. There may be situations where the EPA
Regional Office has worked closely with the State or Tribe during their
development and adoption of provigions consistent with the Guidance and
believes that the full six month period for EPA review of the submission will
be unnecessary. For example, a State may decide to adopt the provisions of
the Guidance with only minor modifications, and may have early indications
that the public supports this approach. In this situation, EPA believes that
an extension to the eighteen-month deadline would be reasonable because EPA
would have a high degree of assurance that it would still be able to review
and approve the submission within the two-year statutory deadline. Therefore,
EPA has added § 132.5(c) that allows the EPA Regional Administrator to extend
the deadline for a State or Tribal submission beyond 18 months if the Regional
Administrator believes that the submission will be consistent with the
requirements of the.final Guidance and can be reviewed and approved within the
two-year deadline. In these cases, EPA expects that the Regional
Administrator will need to reach early agreement with the State or Tribal
director on a joint schedule for specific steps that the State or Tribe and
EPA will take over the two-year period to meet the requirements of § 132.5.
To ensure success, the EPA Regional Offices will likely need to provide
technical guidance and assistance to the States or Tribesg early in the
adoption process, and will need to begin analyzing drafts of the State or
Tribal submission even before it is formally submitted to determine whether
provisions are consistent with the final Guidance.

EPA also agreés in part with comments that the proposed requirement for
a 30- day comment period was unnecessary and should be revised. The proposed
provision for public comment was patterned in general on existing minimum
public comment requirements for proposed modifications to State NPDES programs
under 40 CFR 123.62(b) and State water quality standards programs under part
131. Section 123.62(b) requires a public comment period on State NPDES
submissions only if the proposed program modification is substantial.
Furthermore, section 303 of the CWA and part 131 do not require EPA to provide
public review and comment on EPA approvals of State water quality standards
submisgsions. Cltx of Albugquerque v. Browner, 38 ERC 2062 (DNM 19923). EPA
believes that it is, not necessary or appropriate to impose more extensive
public notice-and- comment requirements for submissions under part 132 than for
the submissions in the underlying NPDES and water quality standards programs
affected by part 132. EPA also believes that EPA Regional Offices will be
able to determine whether a specific prov1szon in the submission constitutes a
substantial modification to the underlying State program without great
difficulty because of their familiarity with the existing State programs.
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Therefore, EPA has modified proposed § 132.5(d), now redesignated § 132.5(e),
to conform with the minimum public notice and comment requirements of parts
123 and 131.

One commenter urged that phase-in periods for implementing certain
provisions (e.g., the ban on mixing zones for BCCs) be dated from the time of
final federal publication of the Guidance, not the date of State and Tribal
final adoptions. EPA does not agree with this comment. Section 118 (c) (2) (C)
requires States to adopt provisions consistent with the final Guidance by no
later than two years from date of publication, or be subject to EPA
promulgation within that two-year period. Because the provisions will not be
effective until they are promulgated by a State, Tribe, or Federal agency, EPA
believes that it is reasonable to delay the computation of any phase-in period
until the statutory deadline for such promulgation. Accordingly, all phase-in
periods and similar provisions that distinguish between activities occurring
before or after a specified date (e.g., the definition of "new Great Lakes
discharger") are calculated from the date two years after publication of this
final Guidance.

c. Final Guidance. Section 132.5(a) of the final Guidance retains
the general deadline of eighteen months after publication of the final
Guidance, or September 23, 1996, for States and Tribes to submit criteria,
methodologies, policies, and procedures developed pursuant to the Guidance.

The final Guidance has been modified to add new § 132.5(c) which allows
the Regional Administrator to extend the deadline for the submission required
in § 132.5(a) if the Regional Administrator believes that the submigsion will
be consistent with the requirements of the final Guidance and can be reviewed
and approved no later than March 23, 1997. As discussed under the Comments
section above, EPA expects that before granting an extension the Regional
Administrator will reach agreement with the State or Tribal director on a
joint schedule for specific steps to meet the requirements of § 132.5. The
joint schedule should include opportunities for EPA to review drafts of State
or Tribal provisions in order to facilitate EPA review and approval. In these
cases, EPA intends to provide technical guidance and assistance to the State
or Tribe throughout the adoption process, beginning as soon as possible.
Conforming provisions have been added to § 132.5(a), and proposed § 132.5(c)
has been redesignated as § 132.5(d).

The provisions for public notice and comment in proposed § 132.5(d) have
been redesignated as § 132.5(e) and modified to provide for public notice and
at least 30 days' public comment only in situations where the State submits
substantial modifications to its NPDES program.

The provisions for EPA approval and disapproval in proposed § 132.5(d)
have been moved to new § 132.5(f).

In reviewing proposed § 132.5, EPA noted that it would be
administratively impossible for EPA to provide the 30-day comment period on
State submissions and still issue a notice of approval of a State or Tribe's
submission within 60 days of receipt of the submission as proposed in
§ 132.5(d) (1). The proposed 60-day deadline was based on the similar deadline
in section 303(c) of the CWA for approving State water quality standards. The
section 303 (c) approach does not include a requirement for public notice and
comment, however. Since the final Guidance includes a minimum of 30 days for
such a requirement in cases where a State submits a substantial modification
to its NPDES program, EPA has modified the final Guidance to add 30 days to
the deadline for EPA approval. Final § 132.5(f) (1) now requires EPA to issue
a notice of approval of a State or Tribe's submission within 90 days of
receipt of the submission.

Proposed § 132.5(e) has been redesignated as § 132.5(g).
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A new § 132.5(h) has been added concerning results of consultation under
the Endangered Species Act. It is discussed further in section II.G of this
document.

Proposed § 132.5(f) ‘has been redesignated as § 132.5(i).

2. Inte;pretatlon of "Congigtent With"
a. Proposal Section 118(c) (2) (C) of the CWA requires Great Lakes

States to adopt water quality standards, antidegradation policies, and
implementation procedures consistent with the final Guidance, or EPA is
required to promulgate for the States. Section 132.5(e) of the proposed
Guidance specified the conditions under a State or Tribe submission is
congigtent with the requirements of part 132. Generally, the proposed
Guidance provided that submitted criteria, methodologies, policies and
procedures would be consistent with part 132 if they are "equal to or more
restrictive than" the provisions in the final Guidance. Proposed

§ 132.5(e) (3) clarified EPA's intention to evaluate the State and Tribal
submissions on a prov1s1on by- provision basis by providing that if States or
Tribes adopt prov1slons more restrictive than the final Guidance, the more
restrictive provision may not be offset by relaxation of other specific
elements of the final Guidance.

b. Comments. Many comments urged EPA to strictly interpret the
"consistent with" requirements, and to require States and Tribes to justify
deviations from the Guidance, in order to achieve the desired standardization
of programs basin-wide. Several comments urged EPA to require explicitly that
all State and Tribal procedures and criteria be consistent with and no less
stringent than Guidance procedures and criteria. A few comments said States
should be directed to retain existing numeric water quality criteria and
procedures where they are more stringent than the final Guidance, in order to
maintain continual progress toward zero discharge as outlined in the Great
Lakes Water Quality Agreement and the CWA.

Some commenters interpreted the CPA as directing EPA to publish guidance
to the states, rather than a fixed rule, and therefore urge EPA to give the
States a measure of latitude in implementing the Guidance. Some commenters
argued that EPA should not reduce State flexibility currently available in
States' implementation of section 303 (¢) of the CWA.

Some commenters believed that State flexibility is needed to enable
cost-effective 1mp1ementat10n of the Guidance, to maintain State primacy as
provided in the CWA, to minimize the administrative burden on the States, to
reflect the innovative nature of the Guidance, and because States are more
familiar with the environmental conditions in local areas and are better able
to work effectively with dischargers to address problems. Some commenters
urged additional state flexibility to ensure that future improvements in
science are readlly incorporated into the Guidance. Some comments stated that
more flexibility is needed to reflect ecological differences between areas in
the Great Lakes basin which requlre different regulatory responses. Some
commenters recommended that since many real-world permitting situations
probably exist which preclude a straightforward appllcatlon of the proposed
implementation procedures, EPA should to the maximum extent possible structure
the final Guidance to function truly as "guidance" for the States.

Some comments recommended that where the overall outcome is the same,
EPA should allow a state to be less stringent in one area of the methodology
if it is more stringent in another. Some commenters suggested that EPA should
interpret "consistent with" as meanlng "substantially equivalent to" so that
States and Tribes may adopt criteria and procedures tailored to their own
circumstances so long as the overall impact of the program is to treat
substantially similar sources in a substantiadlly equivalent manner.
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EPA does not agree that the amendments to section 118 (c) (2) of the CWA
directed EPA simply to publish non-binding guidance. This section not only
directs EPA to provide guidance to the Great Lakes States on minimum water
quality standards, antidegradation policies, and implementation procedures for
the Great Lakes System, but also requires the States to adopt water quality
standards, antidegradation policies, and implementation procedures for waters
within the Great Lakes System which are consistent with such guidance or ‘be
subject to EPA promulgation (section 118(c) (2) (C)). EPA believes that whether
States and Tribes adopt minimum standards, policies, and procedures consistent
with the final Guidance, or whether EPA promulgates them, the Congress
intended that the final Guidance would establish minimum, and ultimately,
enforceable requirements for the Great Lakes System.

This interpretation of section 118(c)is supported by the primary authors
of the Critical Programs Act. In a June 9, 1994, letter to Governor Cuomo
discussing this issue, Senators Levin, Glenn, and Kohl emphasized the need to
provide enforceable requirements through a federal regulation in order to
improve consistency in State water quality programs in the Great Lakes System.

...While flexibility is built into the law, the Great Lakes Guidance is
nevertheless intended to be an enforceable federal
regulation....Guidelines without enforceability cannot achieve the
overarching goal of the Great Lakes Initiative to ensure consistent
Great Lakes water quality protections throughout the basin.

In light of the differences among our state water quality
programs, the Great Lakes Guidance will no doubt require adjustments in
each of our states. But our states knew that when they launched the
Initiative and committed themselves to developing a single set of rules
for everyone to live by in the Great Lakes Basin. In fact, reducing
state disparities was a driving force behind the Initiative....

This interpretation of section 118(c¢) is also supported by the extremely
short time frame specified in the statute for EPA promulgation of the Guidance
in the absence of State adoption. As discussed above, provisions consistent
with the final Guidance must ultimately be adopted by Great Lakes States and
Tribes or be promulgated by EPA within two years. This statutory deadline for
State adoption and EPA approval or promulgation of the Guidance does not allow
sufficient time for EPA to take additional steps, such as publishing the
proposed and final Guidance first, followed by proposing and finalizing a
separate rule governing EPA approval and promulgation. Rather, the rule that
was proposed and is'now being finalized contains both the substance of the
Guidance, including the criteria in Tables 1 through 4 and the methodologies,
policies, and procedures in appendixes A through F, as well as the approval
and promulgation procedures that EPA will use for review of State and Tribal
submissions.

EPA also does not agree that the CPA intended to afford States the same
flexibility currently available under section 303 {(c) of the CWA. Section
303 (c) requires that States adopt and implement water quality standards to
help restore and maintain the chemical, physical, and biological integrity of
the Nation's waters. EPA has periodically provided guidance to States in
implementing these requirements, including water quality criteria published
pursuant to section 304 (a) of the CWA. States have the flexibility to use
section 304 (a) guidance or other scientifically defensible approaches in
adopting and implementing water quality standards. As discussed in the
preamble to the proposed Guidance (58 FR 20835), however, the Initiative
Committees believed this level of flexibility over the years had resulted in
significant differences in State adopted water quality standards,
antidegradation policies, and implementation procedures, as well as
inconsistencies in regulatory approaches and individual permit decisgions in
the Great Lakes bagin. The Congress was aware of these inconsistencies and of
the efforts of thé Initiative Committees to develop the Guidance when it
enacted the CPA. The requirements in section 118 (c¢) (2) described above
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represent the direction of the Congress to adopt or promulgate minimum water
quality standards, antidegradation policies, and implementation procedures for
the entir€ Great Lakes System. In order to have any meaning, implementation
of these specific requirements for the Great Lakes System will necessarily
result in some reduction in the flexibility of the Great Lakes States.

EPA agrees with comments that the final Guidance should require State
and Tribal submigsions to be at least as protective as the final Guidance in
order to achieve the increased consistency and minimum threshold levels of
control intended by the Congress. For this reason, EPA has retained the
proposed § 132.5(e) with clarifying amendments, now redesignated as §
132.5(g), under which submitted criteria, methodologies, policies and
procedures will be considered consigtent with part 132 if they are ‘as
protective as" the provisions in the final Guidance. EPA believes that
specifying "as protective as" will ensure that provisions adopted by the
States and Tribes will be equivalent to or more protective than the final
Guidance. Further, EPA believes that this is a reasonable and appropriate
mechanism for implementing EPA's duty to define the "minimum" requirements for
water programs in the basin.

EPA also agrees with comments, however, that it is appropriate to
provide reasonable flexibility to States and Tribes, to the extent that this
can be done and still meet the requirements and purpose of the CWA. In
overseeing States' implementation of the CWA, EPA has found that reasonable
flexibility is not only necessary to accommodate unforeseen circumstances, but
is also appropriate to enable innovation and progress as new approaches and
information become available. To address the need for flexibility, EPA made
several changes to the proposed Guidance.

First, EPA reviewed all sections of the proposed Guidance and all
comments to determine the appropriate level of flexibility. Based on this
review, the final Guidance provides increased flexibility for State and Tribal
adoption and implementation of these provisions in many areas, including
antidegradation, TMDLs, intake credits, site-specific modifications,
variances, compliance schedules, elimination of mixing zones for BCCs, and the
scientific defensibility exclusion. The final Guidance also provides reduced
detail of provisions in many areas, and provisions for the exercise of best
professional judgment by the Great Lakes States and Tribes when implementing
many individual provisions. This increased flexibility is discussed further
in section I of this document.

Second, EPA clarified how "offsets" will be considered between elements
of State and Tribal programs. See discussion below.

Third, EPA added §132.1(b) in the final Guidance to clarify that
verbatim adoption of the Guidance is not required. EPA believes that State
and Tribal programs do not need to be identical to the Guidance to result in
equally protective criteria, methodologies, policies, and procedures. States
and Tribes instead have flexibility to adopt alternative provisions as long as
they are as protective of human health, wildlife, and aquatic life in the
Great Lakes System as the Guidance.

EPA believes that the flexibility available in the final Guidance will
satisfy many of the specific concerns of commenters. For example, based on
their familiarity with environmental conditions in local areas, States and
Tribes may use the site-specific modification procedures to adjust criteria
and values in order-to reflect ecological differences from site to site.
States and Tribes also have flexibility to adjust criteria, methodologies, or
procedures to reflect future improvements in scientific understanding. For
example, States and Tribes may use the scientific defensibility exclusion in
§132.4(h) to apply a new, alternative methodology or implementation procedure
(see section II.C.6 of this document), or they may adjust elements within a
Guidance provision as long as the provision as a whole is consistent with the
final Guidance (see discussion of "offsets" below in this section).
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Additionally, as discussed in section II.C.1 of this document, there are
several steps within the criteria methddologies where some flexibility is
available to reflect new findings and data.

EPA understands that the science of risk assessment utilized in
environmental protection, including criteria methodologies, is rapidly
evolving and improving. Therefore, to ensure that the scientific basis for
the methodologies in appendices A through D is always current and peer
reviewed, EPA will review the methodologies and revise them as appropriate
every three years.

The final Guidance is not, by itself, enforceable. Provisions
consistent with the Guidance will become enforceable only when adopted by a
State or Tribe as part of its NPDES or water quality standards programs,
promulgated by EPA in the absence of State or Tribal action, or when included
in a NPDES permit.

EPA does not agree with comments that States should be directed to
retain existing numeric water quality criteria that are more stringent than
the final Guidance. Although under § 132.4(i) States may choose to retain
more stringent criteria, the final Guidance does not require them to do so.
The CPA requires the Guidance criteria to protect human health, aquatic life,
and wildlife. EPA and the Initiative Committees have designed the criteria
methodologies to meet this requirement. Therefore, while the development of
more stringent provisions may be necessary because of site-specific conditions
within their jurisdiction and is also available as an option for States and
Tribes under any circumstances, automatic retention of existing more stringent
criteria is not required by the CPA. For this reason, the final Guidance
generally requires only that the States and Tribes adopt and use criteria and
values that are as protective as those produced by the Guidance methodologies.

EPA also does not agree with recommendations that the decision whether
State or Tribal submisgions are "consistent with" the final Guidance should be
based only on the overall outcome of applying all of the Guidance provisions.
Such an approach, which would allow "offsets" between separate provisions,
would be technically and administratively unworkable for the following
reasons. Because of the differing nature of each methodology and procedure
and differences in the site-specific characteristics of each discharge and
discharge location, it would be adminigtratively difficult, if not impossible,
to quantify and compare numerically the effects of allowing more stringent
changes in one methodology or procedure, for example, to "offset" less
stringent changes in different methodologies or procedures. The only
potential way to make a valid comparison would be to apply the full set of
Guidance methodologies and procedures to specific cases, such as developing
water quality-based effluent limits for a range of NPDES discharges to a range
of receiving waters, and comparing those limits with limits derived using
alternative State or Tribal procedures for the same dischargers. Based on its
experience, EPA does not believe such analyses can produce useful results
within a reasonable time or with available resources. Additionally, EPA does
not believe that it could undertake this lengthy and complex analysis within
the short time period specified by Congress in section 118(c) (2) (C) for review
and approval or disapproval and promulgation of the Guidance provisions in
the eight Great Lakes States. Finally, allowing offsets between provisions
(e.g., between the human health criteria methodology and the aquatic life
criteria methodology, or between the TMDL procedure and the mixing zones
provisions), would not ensure appropriate levels of protection for human
health, wildlife, and aquatic life in the Great Lakes System. For these
reasons, EPA has retained the prohibition against offsetting changes between
different provisions, but has made editorial changes to clarify that
variations or offgets of elements within a particular provision are acceptable
as long as the submitted provision is consistent with the Guidance.

c. Final Guidance. The final Guidance generally retains the proposed
condltlons in § 132.5(e), redesignated as § 132.5(g), under which EPA will



78 Water Quality Guidance for the Great Lakes System -- Supplementary Information Document

determine that the criteria, methodologles, policies, and procedures in a
State or Tribal submission are consistént with the requirements of the final
Guidance.

EPA corrected.the header for § 132.5(g) (2) to refer to "pollutants other
than those listed in Tables 1, 2, 3, 4, and 5." In the proposal, reference to
Table 5 was omitted by error.

EPA modified § 132.5(g) (2) (ii) (A) to refer to "numeric criteria adopted
by the State into State water quality standards and approved by EPA prior to
March 23, 1997." EPA added the reference to EPA approval, and changed the
date to reflect the two years allowed for State adoption of the final
Guidance. EPA found that these technical changes were needed to clarify the
intent of this section.

For the reasons discussed in the Comments section above, EPA made
editorial changes to clarify the general prohibition in § 132.5(g) (3) against
offgets between provisions. The final Guidance states that "adoption of a
more protective element in one provision is not justification for adoption of
a less protective element in another provision of this part." States and
Tribes are not precluded, however, from offsetting elements within a
particular provigion as long as the adopted provision is consistent with the
final Guidance. For example, a State could not use a more protective element
in the human health cancer methodology to offset a less protective element in
either the human health non-cancer methodology or the aquatic life
methodology. In coptrast, a State could use a more protective element within
the human health cancer methodology (e.g., cancer risk level assumption) to
offset a less stringent element within the same methodology (e.g., fish
consumption value) as long as the resulting methodology and criteria were as
protective as the final Guidance.

When determining whether criteria adopted by the State or Tribe comply
with § 132.5(g) (1), EPA will consider not only whether the State or Tribal
criteria are numerically as protective as the criteria in Tables 1 through 4,
but also whether all other provisions of the Guidance pertaining to the
criteria have been fully incorporated. For example, EPA will consider under
procedure 1 of appendix F whether more stringent criteria are needed to
protect a threatened or endangered species. Additionally, if a State or Tribe
submits site-specific criteria less stringent than the criteria in Tables 1
through 4, then the State or Tribe should submit documentation as required by
§ 132.5(b) (4) showing how procedure 1 has been used to develop the less
stringent site-specific modifications. If a State or Tribe uses the
scientific defensibility exclusion in § 132.4(h) to develop less stringent
criteria, then the State or Tribe should likewise submit full documentation of
its demonstration that the corresponding Guidance criteria methodology is
scientifically indefensible for the particular situation. It is expected that
§ 132.4(h) will only be invoked for data which become available after this
publication of the ¥ina1 Guidance. That is, § 132.4(h) will generally not
serve as the basis to reconsider data already available and considered by EPA
prior to this publication.

Similarly, in reviewing criteria and values for pollutants other than
those in Tables 1 through 5, EPA will consider whether all relevant
requirements of the Guldance have been fully incorporated into State or Tribal
programs. For example, States and Tribes should provide documentation on
their use of § 132.5(g) (2) (i) or § 132. 5(g)(2)(11) to develop numeric water
quality cr1ter1a, all data supporting any site-specific modifications; and
whether provisions regarding endangered or threatened species have been
fulfilled. Similarly, if the State or Tribe has adopted § 132.5(g) (2) (ii),
they should include documentation supporting adoption and implementation of
the requlred procedure for developing water quality-based effluent limits and
total maximum daily loads.
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Finally, supporting documentation will also be necessary to assist EPA
in determining whether adopted methodologies, policies, and procedures comply
with § 132.5(g) (3). That section describes how EPA will evaluate whether
State or Tribal methodologies, policies, and procedures are consistent with
the Guidance. For example, the documentation might simply state that the
State or Tribe has adopted provisions verbatim from the Guidance, or with only
conforming changes. If provisions were adopted with modifications, the
supporting documentation should identify the modifications, and should
demonstrate that the resulting methodology, policy, or procedure is expected
to produce results that are as protective as the corresponding Guidance
methodology, policy, or procedure.

EPA would like to clarify that EPA intends to apply the general factors
in § 132.5(g) when approving or disapproving State or Tribal water quality
standards under § 131.21(b) and modifications to NPDES programs under part
123. That is, future submissions or revisions to water quality standards and
NPDES programs for the Great Lakes System must continue to be consistent with
the Guidance even after EPA has approved or promulgated standards under
§ 132.5.

3. Indian Tribes

a. Proposal. The CPA requires Great Lakes States to adopt, or EPA to
promulgate, water quality standards, antidegradation policies, and
implementation procedures for waters within the Great Lakes System which are
consistent with the final Guidance. In the proposal, EPA expanded the
requirement to "Great Lakes States and Great Lakes Tribes." "Great Lakes
Tribes" are defined as any Indian Tribe whose reservation lies in whole or in
part within the drainage basin of the Great Lakes, and for which EPA has
approved water quality standards under section 303 of the CWA or which EPA has
authorized to administer an NPDES program under section 402 of the CWA.
"Indian Tribe" is further defined as any Indian Tribe, band, group, or
community recognized by the Secretary of the Interior and exercising
governmental authority over a Federal Indian reservation. EPA believes that
inclusion of Great Lakes Tribes in this way is necessary and appropriate to be
consistent with section 518 of the CWA. The reasons for EPA's proposal are
discussed further in the preamble to the proposed Guidance (58 FR 20834).

b. Comments Several comments supported the inclusion of Great Lakes
Tribes in the proposal, asserting that all land that is part of the Great
Lakes ecosystem should be subject to the Guidance.

No comments were received rejecting the proposed approach. Some
comments urged EPA to clarify that time frames for Tribes to adopt the final
Guidance should not start until the date a Tribe is authorized to administer
the program. Another urged EPA to clarify that the proposed 18-month adoption
deadline "in no way limits any Tribe's rights or time limits to seek
qualification" for treatment as a State.

EPA agrees that Great Lakes Tribes should be subject to the final
Guidance for reasons described in the preamble to the proposed Guidance (58 FR
20834). EPA has therefore retained the proposed approach that generally
includes Great Lakes Tribes in the provisions of part 132 that otherwise apply
to Great Lakes States.

EPA also agrees that any time deadlines for Tribes to adopt the final
Guidance should not start until the date a Tribe has a water quality standards
or NPDES program in place. For water quality standards, this means the date
on which EPA has approved water quality standards for the Tribe, including
such basic elements as designated uses, narrative criteria, numeric criteria
for at least some pollutants necessary to protect designated uses, and legal
authorities. Without-such basic elements, the water quality standards
provisions in the final Guidance could not be implemented. For NPDES
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programs, this means the date on which EPA has authorized the Tribe to
administer an NPDES program under section 402 of the CWA.

If any Tribe had received either water quality standards approval or
NPDES program authorization prior to this publication of the final Guidance
(that is, March 23, 1995), then the Tribe would be subject to all provisions
of the final Guidance, including the submission requirements contained in
§ 132.5. No Tribes'in the Great Lakes basin have yet received such approval
or authorization.

If any Great Lakes Tribe seeks to receive such approval or authorization
after March 23, 1995, then the Tribes will be subject to all provisions of the
Guidance except the submission requirements in § 132.5. For example, in order
for a Tribe to receive approval of its water quality standards, assuming it
has been approved to administer a water quality standards program under
section 303, the Tribe will need to adopt and submit to EPA water quality
standards that meet all requirements of part 131, including § 131.5(a) (5),
which requires water quality standards to be consistent with the Guidance in
part 132. The requirements for submission and EPA review for such standards
are specified in part 131. Additionally, as discussed further in section
II.D.2 of this document, EPA will apply the general factors in § 132.5(g) for
determining consistency with the final Guidance, as well as all other
applicable requirements of part 131, when approving or disapproving Tribal
water quality standards under § 131.21(b).

EPA also agrees with comments that the provisions of part 132, including
the submission deadlines in § 132.5, in no way limit any Tribe's rights or
time limits to seek qualification to administer water gquality standards or
NPDES programs. .

Upon request, EPA will provide technical guidance and assistance
concerning both bagic water quality provisions, and provisions consistent with
the Guidance, to Tribes that have applied or wish to apply for approval to
implement water quality standards or NPDES permit programs.

c. Final Guidance. The final Guidance retains provisions for Great
Lakes Tribes to adopt water quality standards, antidegradation policies, and
implementation procedures for waters within the Great Lakes System which are
consistent with the final Guidance. The definition of Great Lakes Tribe has
been modified to clarify that this includes only those Indian Tribes for which
EPA has approved water quality standards under section 303 of the CWA or which
EPA has authorized to administer an NPDES program under section 402 of the
CWA.

E. Amendments to NPDES and Water Quality Standards Program Requlations

1. Proposal. The proposal included conforming amendments to the
NPDES and water quality standards regulations in 40 CFR parts 122, 123, and
131 to insert references to the provisions of part 132 applicable to Great
Lakes States and Tribes. These amendments ensure that future actions under
NPDES and water quality standards programs in the Great Lakes basin will be
consistent with the Guidance.

2. Final Guidance. No specific comments were received concerning
these amendments. The final Guidance retains the proposed amendments to §§
122.4, 123.25, 123.44, 123.62, 123.63, 131.1, 131.5, and 131.21. The
amendments to §§ 122.4, 123.44, and 123.63 were modified to clarify that they
apply only after provisions consistent with the final Guidance have been
promulgated by the State, Tribe, or EPA. The amendment to § 123.63 was
further modified to clarify that the criteria for withdrawal of a Great Lakes
State or Tribal NPDES program include failure to adequately incorporate the
NPDES implementation procedures in 40 CFR part 132 into individual permits.
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F. Precedential Effects of Elements of the Guidance
1. Proposal. The requirements in the proposed Guidance were

expressly -applicable only to the waters of the Great Lakes System. EPA
requested comments on whether EPA should issue National guidance or propose
any modifications to 40 CFR parts 122 - 124, 130 and 131 in the future to
correspond with specific elements of the proposed Guidance.

2. Comments. Some comments favored broader application, recommending
that either the entire final Guidance or all non-Great Lakes-specific aspects
of the Guidance be applied nationally to help enhance national consistency.

Many commenters opposed broader application of the Guidance because they
believe the Guidance was developed for the unique characteristics of the Great
Lakes basin, or because they believe the scientific basis of the Guidance is
unproven or its implementation untried. Some commenters recommended
developing a national regulation instead of the Great Lakes-specific Guidance,
either because they believe the Guidance will reduce the competitiveness of
the Great Lakes region, or because it will be counterproductive to have two
different NPDES programs within Great Lakes States having waters both inside
and outside of the basin. Other commenters recommended having States outside
the basin adopt existing nationwide EPA guidance and policy to help alleviate
some of the concern that the GLI will cause a competitive disadvantage for the
Great Lakes basin. '

There are many provisions of the Guidance that might be beneficially
applied in other jurisdictions to improve the national program and foster
consistency. For example, EPA believes many of the concepts in the
methodology for development of biocaccumulation factors and its use in
developing criteria to protect human health and wildlife could be applied
elsewhere. At the same time, EPA would not consider applying specific
Guidance elements outside the basin in situations where they are not
scientifically or technically defensible. For example, the special provisions
for BCCs may not be appropriate in systems not having the long retention times
and other chemical, biological, and physical characteristicse of the Great
Lakes System described in sections I.A and I.B of this document.

During the normal course of developing and improving national water
quality programs, EPA will consider incorporating any elements of the final
Guidance that appear to be scientifically and technically appropriate. Such
changes could be implemented, for example, as internal guidelines for EPA
staff in developing criteria guidance under section 304 (a), as guidance to
States and Tribes in adopting criteria or implementation procedures into their
programs, or as Federal rulemaking. Any significant proposed changes
affecting national programs would be announced in advance in order to solicit
comment from the scientific and technical community, as well as the public at
large. In addition, EPA will seek peer review in accordance with EPA policy,
which states that major scientifically and technically based work products
related to EPA decisions normally should be peer reviewed. EPA will solicit
external peer review for those work products that are intended to support the
most important decisions or that have special importance in their own right.

EPA is currently considering broader application of concepts in the
Guidance methodologies for development of bioaccumulation factors and wildlife
criteria. 1In April 1994, EPA staff presented some of these concepts to the
EPA Science Advisory Board for review. In addition, EPA is in the process of
reviewing and revising the 1980 National Guidelines which would apply to
development of EPA National human health water quality criteria under section
304 (a) of the CWA. If EPA decides to proceed with any of these concepts
nationally, it will announce its proposal in the Federal Register.

EPA does not agree that the scientific basis for the final Guidance is
unproven. The scientific basis for the final Guidance is discussed further in
sections I and III through VIII of this document. EPA agrees, however, that
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the experience of EPA, Great Lakes States, and Great Lakes Tribes in
implementing the final Guidance will be useful in deciding how elements of the
Guidance can be appropriately applied in other jurisdictions.

EPA does not agree that the Guidance would lead to two different NPDES
programs within a State. States are already accustomed to developing
different permit conditions and limitations depending on water quality
conditions in different parts of the State. The Guidance would simply ensure
that consistent approaches are used for waters of the Great Lakes System.

EPA also does,not agree with comments recommending a national regulation
in place of the proposed Guidance. First, the CPA required EPA to issue water
quality guidance for the Great Lakes System, not for the nation. Therefore,
EPA did not generally provide opportunity for States, Tribes, or members of
the public and regulated community outside the Great Lakes basin to
participate in developing the Guidance. Second, the short statutory and
judicial deadlines for producing and implementing the Guidance did not allow
time for considering broader application beyond the Great Lakes System or
obtaining appropriate public comment. Third, EPA does not believe there will
be gignificant detrimental effects to the economy of the Great Lakes region
that would place the region at a competitive disadvantage to other parts of
the country. As discussed further in section IX.1 of this document, a study
conducted for the Council of Great Lakes Governors showed that such effects
are expected to be minimal.

EPA agrees that it would be useful to increase the consistency of water
guality programs applied nationally. EPA will continue to work toward this
goal in implementing water quality standards and NPDES permit programs
throughout the country.

3. Final Guidance. The final Guidance contains no mandatory
requirements for discharges outside the Great Lakes System.

EPA would like to reemphasize that the provisions in the proposed and
final Guidance are expressly applicable only to the waters of the Great Lakes
System. EPA has initiated no rulemaking action to extend any Guidance
provisions beyond ‘the Great Lakes System. EPA's request for comments in the
proposal was soliciting views only on whether any future national guidance or
rulemaking affecting water programs beyond the Great Lakes System should
include any concepts contained in the final Guidance.

States or Tribes with waters outside the Great Lakes System, in whole or
in part, are encouraged to implement any of the Guidance methodologies or
procedures that are scientifically and technically appropriate for their
situations. This would include any Great Lakes States or Tribes that may
choose to apply some or all of the Guidance in portions of their jurisdictions
outside the Great Lakes System. Some Great Lakes States indicated their
intention to do so in their written comments on the proposed Guidance.

G. Implementation of Endangered Species Act

1. Propogal. The proposed Guidance contained no specific provisions
concerning the protection of endangered or threatened species under the
Endangered Species Act (ESA). EPA invited comment on several possible

approaches that EPA was considering including in the Guidance to reflect EPA's
responsibilities under the ESA (58 FR 20848-20849). Under section 7(a) (2) of
the ESA, each Federal agency shall, in consultation with the U.S. Fish and
Wildlife Service (FWS), or the National Marine Fisheries Service for species
under its jurisdiction, ensure that actions authorized, funded or carried out
by the Federal agency are not likely to jeopardize the continued existence of
any endangered or threatened species listed under section 4 of the ESA, or
result in the destruction or adverse modification of such species' critical
habitat (i.e., are not likely to "cause jeopardy" to "listed species").
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(There are no species under the Jurlsdlctlon of the National Marine Fisheries
Service ‘in the Great Lakes basin.)

2. Congultation with the U.S. Fish and Wildlife Service. Procedural

requirements for the consultation envisioned in section 7(a) (2) of the ESA are
found in 50 CFR part 402. These regulations provide for two types of
consultation: formal and informal. Formal consultation procedures are
required in situations where a Federal action may affect listed species or
critical habitat. The formal procedures include requirements for the Federal
agency to provide available information to the FWS, and for the FWS to develop
a Biological Opinion discussing the effects of the Federal action on the
listed species. Informal consultation is an optional procedure that includes
discussions and correspondence between the FWS and the Federal agency to
determine whether an action is likely to adversely affect a listed species.

If the Federal agency finds, and the FWS concurs in writing, that the action
is not likely to adversely affect listed species, consultation is concluded
and formal consultation is not necessary.

In January 1993 EPA and the FWS initiated informal consultation under
section 7 of the ESA concerning the issuance of the final Guidance. The two
agencies identified several specific issues for detailed consultation. 1In
September 1994, EPA initiated formal consultation with the FWS on two of the
issues: adequacy of the Guidance's aquatic life criteria methodologies and
related implementation procedures to protect endangered mussel species in the
Great Lakes basin, and the appropriateness of the Guidance's methodology to
develop wildlife criteria. On February 21, 1995, the FWS provided EPA with a
written Biological Opinion. The Opinion is available in the docket for this
rulemaking. The results of the formal and informal consultation are as
follows:

a. Protection of Endangered Mussel Species

EPA and the FWS were concerned about the effects of water quality
resulting from implementation of the final Guidance on three listed endangered
freshwater mussel species in the Great Lakes System: Pleurcbema clava
(Clubshell), Epioblasma torulosa rangiana (Northern riffleshell), and E.
obliguata perobliqua (White cat's paw pearly mussel). The agencies were
concerned that since there is very limited aquatic toxicity information for
these species or their surrogates, it is difficult to assess whether the
aquatic life criteria methodology in the final Guidance produces criteria that
are stringent enough to protect the endangered species.

EPA and the FWS undertook a formal consultation to address this issue.
EPA provided information about the proposed Guidance and its expected effects
on mussel species to the FWS, including the best scientific and commercial
data available. The FWS then carried out a review and evaluation that
resulted in the Febiruary 21, 1995, Biological Opinion.

The Biological Opinion concluded that the water quality resulting from
implementation of the final Guidance is not likely to jeopardize the continued
existence of the mussel species. The FWS identified possible concerns,
however, that the aquatic life methodologies in the final Guidance may not be
stringent enough to avoid adverse effects to listed mussels in all cases. The
FWS conducted risk assessment analyses using existing toxicity studies on
freshwater mussels. Although such studies are limited in number, and were not
used by EPA either because they were not available in time for inclusion or
because they did not meet EPA data requirements, the FWS believes that
freshwater mussel data would provide a better indication of the sensitivity of
the listed mussels than data based on less closely related test organisms. In
situations such as this, where information on listed species is limited, the
policy of the FWS is to provide the "benefit of the doubt" to the species
concerned (51 FR 19952, June 3, 1986; H.R. Conf. Rep. No. €97, 96th Cong., 24
Sess. at 12 (1979)). The FWS assessment resulted in effects concentrations
lower than the Guidance aquatic life criteria for some contaminants. Based on
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these results, the FWS concluded that the water quality resulting from
implementation of the aquatic life criteria and values in the final Guidance
may result in "incidental take" of an unquantified number of endangered
freshwater mussels in the Great Lakes basin.

Section 9 of the ESA prohibits "take" of listed species of fish or
wildlife--that is, .harassing, harming, pursuing, hunting, shooting, wounding,
killing, trapping, capturing or collecting such species, or attempting to
engage in any such conduct--unless the take is exempted from this provision as
discussed below. FWS policies further define "harm" to include significant
habitat modification or degradation that results in death or injury to listed
species by significantly impairing behavioral patterns such as breeding,
feeding, or sheltering (50 CFR 17.3). Under the terms of section 7(b) (4) and
7 (o) (2) of the ESA, taking that is "incidental" to and not intended as part of
the Federal agency's action is not considered a prohibited taking provided
that such taking is in compliance with requirements in the Biological Opinion
specifying reasonable and prudent measures necessary and appropriate to
minimize the incidental take, and specifying mandatory terms and conditions to
be followed.

To minimize the amount or extent of any incidental take resulting from
implementation of the final Guidance, the FWS consulted closely with EPA to
develop a coordinated approach. The final Biological Opinion specified
reasonable and prudent measures that the FWS considers necessary or
appropriate to minimize such impact as the aguatic life criteria,
methodologies, and related implementation procedures are implemented in the
Great Lakes System as specified in the final Guidance. These measures are as
follows:

-- During the next two years, EPA will undertake a screening analysis
consisting of acute toxicity testing of freshwater mussels for a limited
number of pollutants. During the same period, to enable successful completion
of the measures, FWS will develop and analyze life history information on the
endangered mussels. The life history information is particularly important in
identifying surrogate species, developing test protocols, and culturing test
organisms, and further determining what other environmental parameters may be
contributing to the decline of the species.

-- EPA and FWS will review the results from the above efforts. The
purpose of the review is to compare the sensitivity of the surrogate mussel
species with the sensitivity of other species used in developing acute
criteria under the final Guidance. The review will also help determine the
types of testing needed to conduct a screening analysis for chronic effects.

-- During a subsequent period of approximately four years, EPA and FWS
will conduct a screening analysis consisting of selected chronic toxicity
testing of freshwater mussels for a limited number of pollutants. The scope
and design of this testing will depend heavily on the results of the efforts
of the first two years described above.

-- Based on the combined results of the acute and chronic screening
analyses, EPA and FWS will assess whether there is evidence that the three
endangered mussels or their surrogate species are more sensitive to aquatic
pollutants than other species assessed as part of EPA and State criteria
development efforts under the final Guidance. If so, then the agencies will
develop a joint approach for developing the necessary information to adjust
criteria as necessary to protect the species.

-- EPA and the FWS will develop a protocol that can be used to monitor
any populations of listed mussels downstream from new discharges permitted
under the final Guidance. EPA will then seek through its oversight of State
water quality programs to ensure that monitoring of such populations takes
place in accordanc¢e with the protocol to identify whether any incidental take
occurs that is likely to cause jeopardy to the species.
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EPA believes that the methodologies and procedures in the final Guidance
will be ‘protective of endangered or threatened aquatic species in the Great
Lakes System. EPA acknowledges that it is possible that data collected in the
future, however, could 1dent1fy an unusual sen51t1v1ty of mussels to a
partlcular pollutant that is not reflected in the methodologies and
procedures. Based on experience in implementing water quality criteria under
the CWA, EPA believes that this possibility is small, and that the degree of
any adverse effects would likely be limited. Nevertheless, EPA agrees that it
would be desirable to obtain additional data on freshwater mussels to confirm
its belief that mussels will not be adversely affected by water quality
resulting from implementation of the final Guidance. For this reason, EPA has
agreed to implement the reasonable and prudent measures described above.

b. Wildlife Criteria Methodology

EPA and the FWS were concerned about the effects of water quality
resulting from implementation of the final Guidance on five wildlife species
listed as endangered or threatened in the Great Lakes basin: Canis lupus (Gray
wolf), Myotis sodalis (Indiana bat), Haliaeetus leucocephalus (Bald eagle),
Falco peregrinus (Peregrine falcon), and Charadrius melodus (Piping plover).
Of these, the primary concern was the bald eagle because of its relatively
greater dependence on food sources found at higher levels of the aquatic food
chain.

EPA and the FWS undertook a formal consultation to address this issue.
EPA provided information to the FWS about the wildlife methodology and its
predicted effects on bald eagles. The FWS then carried out a review and
evaluation that was included in the February 21, 1995, Biological Opinion.

The Biological Opinion concluded that the final Guidance is not likely
to jeopardize the continued existence of the bald eagle, peregrine falcon, or
piping plover. The FWS identified possible concerns, however, that the
wildlife methodology in the final Guidance may not be stringent enough to
protect endangered or threatened species in all cases. In their risk
assessment, the FWS used assumptlons and assessment approaches that differ
from those developed by the Initiative Commlttees, whose approach was reviewed
by the EPA Science Advisory Board and used in the proposed and final Guidance.
The model developed by the FWS is based on the dose to the target tissue (the
egg) , rather than the dose received in the diet. The FWS assessment also
considers the protection of individuals as opposed to populations, and
emphasizes the need for toxic equivalency factors to account for additive or
synergistic effects of complex mixtures of bicaccumulative compounds to
wildlife. Based on the results of their assessment, which gives the "benefit
of the doubt" to the species in accordance with FWS policy as discussed above,
the FWS concluded that the water quality resulting from implementation of the
final Guidance may result in "incidental take" of an unquantified number of
bald eagles, peregrine falcons, and piping plovers in the Great Lakes basin
due to detrimental effects resulting from chronic toxicity.

To minimize the amount or extent of any incidental take resulting from
implementation of the final Guidance, the FWS consulted closely with EPA to
develop a coordinated approach. The Biological Opinion specified reasonable
and prudent measures that the FWS considers necessary or appropriate to
minimize such impact as the wildlife criteria, methodologies, and related
implementation procedures are implemented in the Great Lakes basin as
specified in the final Guidance. These measures are as follows:

-- During thé nine years following publication of the final Guidance,
EPA will gather information concerning the impacts on endangered or threatened
species in the Great Lakes basin from the four chemicals with numeric wildlife
criteria in the final Guidance. If at any time new information indicates that
water quality after full implementation of the wildlife components of the
Guidance may adversely affect endangered or threatened species, EPA will
immediately reinitiate consultation.
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-- EPA will establish and begin implementing a data-gathering plan, in
cooperation with FWS and the States or Tribes, to determine progress in
reducing the concentrations of the four chemicals in the Great Lakes aquatic
ecosystem, -and to help improve understanding of the sensitivities of the
listed species to the chemicals if possible.

-- EPA will during the next five years reevaluate and better define
loadings of BCCs to the Great Lakes System that might affect ‘listed wildlife
species, including a report describing ongoing activities (e.g., Lakewide
Management Plans and Remedial Action Plans) that are designed to reduce
current levels of contamination in the basin.

-- EPA and FWS will cooperatively plan and host one or more workshops
to explore the utility of additivity models in developing wildlife criteria,
to consider the scientific basis for use of toxicity equivalency factors
(TEFs) when establishing total maximum daily loads or water quality-based
effluent limits to implement wildlife criteria, and to discuss research and
data needs. The findings of these workshops will be used to develop
approaches for utilizing TEFs if appropriate in the development and
implementation of wildlife criteria. These approaches will be presented to
the EPA SAB for review and comment.

EPA believes that the wildlife criteria methodology in the final
Guidance, including the procedures for site-specific criteria modifications,
will be protective of endangered or threatened wildlife species in the Great
Lakes basin. Nevertheless, EPA believes it will be useful to conduct the type
of review described above to confirm that water quality resulting from
implementation of the final Guidance is not likely to adversely affect
endangered or threatened wildlife gpecies. For these reasons, EPA has agreed
to implement the reasonable and prudent measures described above.

c. Other Igsues

As a result of informal consultation, and after considering comments
(discussed below), EPA decided to include certain additional provisions in the
final Guidance to ensure protection of endangered or threatened species
consistent with EPA's responsibilities under section 7. These provisions are
discussed below. They generally reflect the types of,provisions discussed in
the preamble to the proposed Guidance (58 FR 20848-49).

EPA and the FWS consulted informally on specific regulatory provisions
to ensure that aguatic life and wildlife criteria will be developed or
modified on a site-specific basis to protect endangered or threatened species
in the Great Lakes System. The two agencies agreed that procedure 1 of
appendix F should be modified to provide that Great Lakes States and Tribes
must develop more stringent site-specific modifications of criteria and values
to protect listed and proposed species, where such modifications are necessary
to ensure that water quality is not likely to cause jeopardy to the species.
Because efforts to protect and promote recovery of listed and proposed species
generally focus on management of specific ecosystems, it is appropriate that
States, Tribes, and EPA utilize the procedure for site-specific modifications
of criteria and values to address conditions in those ecosystems.

In the above provisions, EPA has included proposed as well as listed
species. EPA believes that prevention of water quality conditions that would
be likely to jeopardize the continued existence of any species is inherent in
the CWA's requirement for EPA to provide guidance on minimum water quality
standards to protect aquatic life and wildlife in the Great Lakes basin (CWA
section 118(¢) (2)), as well as the fundamental principle that water quality
criteria must protect designated uses (CWA section 303 (c) (2) (A); 40 CFR
131.11(a) (2)). Obviously, if impaired water quality will likely cause the
extinction of a species, such water quality would not meet the Act's
requirements. In a sense, then, mandating that States adopt site-specific
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criteria to avoid causing jeopardy to any species is simply an explicit
statement of a principle that EPA belieéves is inherent in the CWA.

The two agencies also agreed that States and Tribes should be encouraged
to adopt more stringent site-specific modifications of criteria or values
where necessary to protect candidate "Cl" species being considered by the FWS
for listing under section 4 of the ESA. The "Cl" category refers to species
for which the FWS has enough substantial information to support proposals to
list as endangered or threatened under section 4 of the ESA. The new
provisions of procedure 1 of appendix F to part 132 are discussed under the

Final Guidance section below.

EPA and the FWS also consulted informally on concerns about whether the
final Guidance should apply to ammonia and chlorine. The two agencies agreed
that EPA will undertake a review of water quality standards and implementation
of those standards for ammonia and chlorine in the Great Lakes basin as part
of EPA's responsibilities under section 303 (c) of the CWA. This review is
discussed further in section II.C.5.c of this document.

The two agencies also consulted informally concerning the adequacy of
the Guidance methodologies for developing criteria and values to protect
wildlife from certain pollutants that are metabolized by higher trophic level
aquatic organisms but not by lower trophic aquatic organisms. Such pollutants
include, for example, polynuclear aromatic hydrocarbons (PAHs) which, because
of metabolism by fishes, have relatively high BAFs when measured in lower
trophic level species, even though they have relatively low BAFs in higher
trophic level fish. The methodology for development of BAFs for organic
chemicals in appendix B includes procedures for calculating field-measured
and/or predicted BAFs for all trophic levels, and allows, on a case-specific
basis, wildlife BAFs to be weighted to reflect the proportion of plants,
invertebrates, and fish in the diet of the species to be protected.

If a listed wildlife species in the Great Lakes basin were found to be
more highly exposed to a biocaccumulative pollutant because of its diet than
the representative species used in the wildlife criteria methodology, then
procedure 1.A of appendix F would specify that a site-specific modification is
needed to protect such species. The site-specific modification could utilize
the method described above to weight the BAFs based on the diet of the listed
species.

The two agencies agreed that the final methodology for the development
of bicaccumulation factors in appendix B, and procedure 1 of appendix F for
site-specific modifications, provide adequate protection for listed wildlife
species that may consume highly contaminated prey at lower trophic levels.

The two agencies also agreed that the final Guidance should clarify
EPA's responsibilities for protecting endangered or threatened species when
reviewing and approving State and Tribal submissions under § 132.5. Section
132.5(h) has been added to the final Guidance to require States and Tribes to
include in their part 132 submissions any provisions that EPA determines,
based on EPA's authorities under the CWA and the results of consultation under
section 7 of the ESA, are necessary to ensure that water quality is not likely
to cause jeopardy tb listed species. This provision is discussed under the
Final Guidance section below.

Finally, the two agencies discussed and have agreed upon the procedures
the two agencies will use to conduct section 7 consultations where necessary
on future EPA actions. These actions include EPA approval or disapproval of
submissions by Great Lakes States and Tribes under § 132.5, and EPA approval
actions for State and Tribal water quality standards, criteria modifications,
and variances under 40 CFR part 131. The procedures are summarized under the
Final Guidance section below.

.
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With the issuance of the FWS' Biological Opinion, formal consultation on
the issues concerning freshwater mussels and wildlife criteria has been
completed. For the remaining issues, as a result of the informal consultation
described ‘above, the FWS concurs with EPA that the final Guidance is not
likely to adversely affect endangered or threatened species in the Great Lakes
basin ecosystem. Therefore, consultation concerning EPA's publication of the
final Guidance has been completed.

3. Comments. Some comments asserted that specific ESA provisions in
the final Guidance would be an unnecessary additional burden on the States,
since most States have a state program for the protection of endangered or
threatened species which deals directly with the FWS. Several commenters
supported using site-specific modifications to provide protection for
endangered or threatened species. Many of these commenters preferred that
such a provision be guidance. Other comments asserted that full consultation
by EPA with the FWS on administration of all elements of the final Guidance is
necessary, and that consultation procedures should be clarified.

EPA does not agree that regulatory provisions regarding ESA are
unnecessary in the final Guidance. The ESA imposes specific responsibilities
on Federal agencies to protect endangered or threatened species in actions the
agencies carry out. EPA believes that the final Guidance should articulate
the conditions that EPA, based on its consultation with the Service, believes
are necessary to include in State and Tribal submissions to provide the
protection for endangered or threatened species envisioned in section 7(a) (2)
of the ESA. For example, procedure 1.A of appendix F clarifies the role of
site-specific modifications to water quality criteria in protecting endangered
or threatened species, and § 132.5(h) of the final Guidance clarifies that EPA
will make a determination based on EPA's authorities under the CWA and the
results of section 7 consultation concerning the adequacy of State or Tribal
provisions for protecting listed gpecies contained in submissions under part
132. EPA believes these clarifications will be helpful in ensuring an orderly
approach to protect listed species. Furthermore, although individual States
may have State-imposed responsibilities to protect endangered or threatened
species, these responsibilities may not coincide in detail with applicable
Federal standards. For example, a State's endangered species program may
address a list of species that could be different from the species listed
under section 4 of the ESA. The clarifications in part 132 concerning the
Federal requirements therefore will be helpful in reducing confusion on such
matters.

EPA agrees for the reasons discussed under section II.G.2 above that
site-gpecific modifications to criteria and values should be required to
protect endangered or threatened species. EPA also agrees that the final
Guidance should provide States and Tribes flexibility in achieving such
protection, and therefore provides a choice of methods for adopting site-
specific modifications. This flexibility in adopting site-specific
modifications to protect endangered or threatened agquatic and wildlife species
is discussed further in section VIII.A of this document.

4. Final Guidance. As a result of consultation with the FWS, and in
response to comments, EPA has made the following changes in the f1na1
Guidance:

EPA has added.§ 132.5(h) to the final Guidance which provides that Great
Lakes States and Tribes will need to include provisions that EPA determines,
based on the results of consultation under section 7 of the ESA, are necessary
to ensure that water quality is not likely to Jeopardlze the continued
existence of any endangered or threatened species listed under section 4 of
the ESA or result in the destruction or adverse modification of such species'
critical habitat.

To carry out the ESA, relevant EPA Regional Offices will initiate
consultation with the FWS as soon as possible concerning EPA's approval
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actions under part 132 for each of the Great Lakes States and Tribes. Such
consultations will be facilitated if States and Tribes have already consulted
with the FWS under State and Tribal arrangements with FWS where such
arrangements exist. Initiating consultations early in the process of the
States' and Tribeg' development of their part 132 submissions is appropriate
and necessary because under section 118(c) (2) (C) of the CWA and § 132.5, the
States and Tribes must complete their part 132 submissions to EPA generally by
September 23, 1996, and EPA must approve such submissions, or promulgate EPA
requirements, by March 23, 1997. EPA believes the consultations can and
should occur simultaneously with the States' and Tribes' efforts to develop
their part 132 submissions.

As a result of the consultation that has taken place with the FWS
concerning the final Guidance, EPA believes that consultations can be
concluded rapidly and routinely concerning part 132 submissions from States or
Tribes that are consistent with the final Guidance. EPA will make every
effort to expedite exchange of information and consultation between FWS staff
members, State or Tribal representatives, and EPA Regional Office staff
members to help determine whether any additional modifications to a particular
submission are necessary, such as site-specific modifications. If such
situations occur, EPA will notify the State or Tribe as soon as possible.

EPA has consulted with the FWS regarding the methodologies for
development of criteria and values in the final Guidance. Based upon
available data and information, EPA and the FWS have concluded that criteria
and values consistent with the final Guidance generally will result in water
quality that is not likely to jeopardize the continued existence of listed
species or destroy or adversely modify critical habitat. Thus, in the absence
of a need for a site-specific modification, discussed below, States and Tribes
adopting criteria and values, methodologies, policies, and implementation
procedures consistent with the final Guidance will be approvable by EPA as
consistent with the ESA.

EPA recognizes that information may become available--either prior to or
subsequent to approval of State and Tribal submissions under part 132--
indicating that more stringent criteria/values may be necessary to protect
certain species. Therefore, EPA has modified procedure 1.A of appendix F of
the final Guidance to provide that Great Lakes States and Tribes need to
develop more stringent site-specific modifications of criteria and values to
protect listed or proposed species, where such modifications are necessary to
ensure that water quality is not likely to cause jeopardy to listed species.
As discussed above, this provision is necessary to clarify the role of site-
specific modifications in protecting endangered or threatened species listed
or proposed under the ESA. Procedure 1.A also encourages States and Tribes to
adopt more stringent site-specific modifications of criteria or values where
necessary to protect candidate (Cl) species.

Procedure 1.A of appendix F provides that such site-specific
modifications be made where they are necessary to ensure water quality is not
likely to cause jeopardy to listed or proposed species. EPA interprets the
phrase "where necessary" to include geographic sites where the species may be
affected, and where critical habitat has been designated. Procedure 1 of
appendix F allows flexibility in interpreting the geographic extent of
"sites." Therefore, States, Tribes, and EPA in consultation with the FWS,
should establish the geographic extent of the site-specific modifications to
be large enough to provide adequate protection to the species, including
survival and recovery. For example, a site-specific modification could be for
an area as small as a local stream reach where a listed species currently
resides, or as large as the entire portion of the State located within the
Great Lakes basin, depending on the needs of the species.

EPA also interprets the phrase "where necessary" to mean where available
data indicate that listed or proposed species are especially vulnerable to
specific pollutants, such as being more sensitive than the species used to

-
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develop existing criteria, or being more exposed than assumed in the Guidance
methodologies.

The GLI Clearinghouse, discussed in section II.C.1 of this document,
will facilitate the incorporation of new data on listed, proposed, or
candidate (Cl) species under the ESA, or surrogates for such species, into
State and Tribal programs. Any such data will be placed in the EPA-operated
Clearinghouse,  where they will be available to States, Tribes, and other
interested persons. EPA will place special emphasis in the Clearinghouse on
data relevant to protection of such species. EPA will alert States and Tribes
to data that indicate unusual sensitivity of such species in the Great Lakes
basin. EPA and the FWS will also work with States and Tribes to identify
sites where special protection may be recommended.

EPA will also work with States and Tribes to disseminate any new data
that become available in future years showing that a site-specific
modification to criteria is appropriate because a listed or proposed species
is especially sensitive to aquatic pollutants. For example, if data relevant
to a listed aquatic species become available concerning a SMAV that is less
than the calculated FAV, or that would yield a lower criterion or value using
the EPA recalculation procedure or resident species procedure, a site-specific
modification would be necessary for waters where the species is found. If the
State or Tribe already had numeric water quality criteria for the pollutant,
the State or Tribe would need to adopt a site-specific modification and submit
it to EPA for approval as currently specified in § 131.20. EPA would then
consult with the FWS concerning the approval of this submitted revision to the
water quality criteria. 1If the State or Tribe did not submit such a
modification, or did not adopt criteria protective of the listed species, and
did not demonstrate to EPA why such modifications are not necessary, EPA would
have the authority under section 303 (c) of the CWA to disapprove the State
criteria for relevant areas and take necessary actions. Under section 303(c),
EPA would then be required to propose Federal criteria in place of the State
or Tribal criteria.

If the State or Tribe had not adopted criteria for the pollutant of
concern, it would nevertheless need to utilize the new data in developing
criteria or values to be used as appropriate in establishing water quality-
based effluent limits for the pollutant, in accordance with § 122.44(4),

§ 132.4, and adopted State or Tribal provisions consistent with the
implementation procedures in appendix F of the final Guidance.

EPA has added provisions to final procedures 1.A.1 and 1.A.2 of appendix
F to clarify ways that the site-specific modifications required in procedure
1.A may be accomplished. For aquatic life, procedure 1.A.1(c) describes two
ways criteria may be modified to reflect endangered or threatened species that
are particularly sensitive to a pollutant. For example, the Species Mean
Acute Value (SMAV) for the listed or surrogate species may be found to be
lower than the calculated Final Acute Value (FAV) developed using the Tier I
methodology in appendix A. In this situation, the lower SMAV would be
substituted for the’ calculated FAV in developing the aquatic life acute
criterion. Alternatively, the State or Tribe may lower the criterion using
EPA's recalculation procedure or resident species procedure as provided in
Chapter 3 of the U.S. EPA Water Quality Standards Handbook, Second Edition
(August 1994). Procedures 1.A.1 and 1.A.2 are discussed further in section
VIII.A of this document. During the consultation process EPA will solicit the
views of the FWS concerning the choice of method for criteria modification.

For wildlife, procedure 1.A.2 describes a recommended approach for
modifying wildlife criteria to protect endangered or threatened species.
Procedure 1.A.2 is discussed further in section VIII.A of this document.

EPA has added provisions to appendix E and to procedures 2 and 3 of
appendix F of the final Guidance that restrict certain actions States and
Tribes may take to allow lowering of water quality in high quality watexrs, to
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grant variances, and to allow mixing zones. Section I.A of appendix E
specifies that any lowering of water quality in high quality waters shall be
prohibited if such lowering of water quality will be likely to cause jeopardy
to listed species. It is discussed further in section VII of this document.
Procedure 2.A of appendix F specifies that a variance to a water quality
standard may not be granted that would result in water quality likely to cause
jeopardy to listed species. It is discussed further in section VIII.B of this
document. Procedure 3 of appendix F includes provisions that mixing zones in
or outside the context of a TMDL may be allowed, at a minimum, only to the
extent that water quality would not likely cause jeopardy to listed species.
these provisions are discussed further in section VIII.C of this document.

EPA has determined that each of these restrictions is necessary to
clarify how the requirements of the ESA affect decisions regarding
implementation of water quality standards. EPA believes including these
provisions in the final Guidance will be helpful to States, Tribes, and
dischargers to understand the provisions that EPA believes will need to be
included in part 132 submissions to meet ESA requirements.

Under section 7 of the ESA, EPA is obligated to consult with the FWS
concerning actions carried out, authorized, or funded by EPA that may affect
listed species. As discussed above, EPA will consult with the FWS concerning
EPA's actions to approve State and Tribal submissions under § 132.5. EPA also
intends to consult on approval actions under 40 CFR part 131 for water quality
standards in the Great Lakes basin, including criteria modifications and water
quality standards variances, that may affect listed species, submitted as
revigions to a State's or Tribe's water quality standards. The FWS and EPA
recognize that to accomplish timely implementation of standards that may
affect listed species, early involvement and technical assistance by the FWS
is needed. For example, EPA and the FWS will meet during the triennial period
for reviews of water quality standards under section 303(c) of the CWA,
preferably during the period when EPA and a State or Tribe discuss the extent
of an upcoming review. EPA and FWS agree that meetings, discussions, and
exchanges of information throughout the process--from State and Tribal
development, adoption, submission of standards, through EPA final action--will
facilitate the consultations required by the ESA. EPA will also invite and
encourage the States and Tribes to participate actively in the consultations.
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III. AQUATIC LIFE

A, Summa of Final Rule

The final Guidance is identical to the Guidance proposed on April 16,
1993, except for the following changes:

-- States and Tribes are permitted to use either the averaging periocd
and frequency of exceedance specified for the proposed Tier I criteria
concentrations, or some other scientifically acceptable averaging period
and/or frequency of.exceedance. If EPA determines that it is necessary to
promulgate criteria for a State or Tribe, it will promulgate averaging periods
of one hour (Criterion Maximum Concentration) and four days (Criterion
Continuous Concentration) and a frequency not to exceed the criteria of more
than once-in-three-years (both CMC and CCC).

-- Aquatic life criteria for the nine metals proposed in Tables 1 and 2
of part 132 are expressed as dissolved concentrations and total recoverable
concentrations. Conversion factors for the proposed total recoverable metals
criteria were derived and publicly noticed on August 30, 1994 (59 FR 44678) .
EPA adjusted these conversion factors and used them in the calculations to
convert the proposed criteria from total recoverable concentrations to
dissolved concentrations for the final Guidance. If a State or Tribe fails to
adopt aquatic life criteria for metals, EPA will promulgate dissolved
criteria.

-- The final Guidance clarifies and elaborates on the option of using
indicator parameter limits under 40 CFR 122.44(d) (1) (vi) (C). A full
discussion of the use of the indicator parameter option and its role in the
final Guidance appears in section VIII.E.2.f of this document (Reasonable
Potential Procedure). As discussed in that section of this document the
States or Tribes are still required to adopt provisions consistent with the
Tier II methodology for aquatic life consistent with the methodology in
appendix A. As described in procedure 5 of appendix F to part 132, States and
Tribes will then be required under the final Guidance to implement the Tier II
values through water quality-based effluent limitations (WQBEL) based on such
values when, under procedure 5 of appendix F to part 132, such limits are
determined to be required. When deriving limits to meet Tier II values,
States and Tribes have the option of using an indicator parameter limit in
lieu of a Tier II-based limit. If an indicator parameter is used, the State
or Tribe must ensure that the indicator parameter will attain the "applicable
water quality standard" (as described in 40 CFR 122.44(d) (1) {(vi) (C)). The
"applicable water guality standard" in this instance would be the State's or
Tribe's narrative water quality criteria that protects aquatic life, as
interpreted using the Tier II methodology.

B. Final Tier I Methodology

The final Guidance includes methodologies for deriving Tier I criteria
and Tier II values for the protection of aquatic life in the Great Lakes
System. The Aquatic Life Tier I methodology is an adaptation of the
"Guidelines for Deriving Numerical National Water Quality Criteria for the
Protection of Aquatic Organisms and Their Uses" (U.S. EPA, 1985) (1985
National Guidelines), developed under section 304 (a) of the Clean Water Act
(CWA) . A copy of the 1985 National Guidelines is available in the
administrative record for this rulemaking. The 1985 National Guidelines can
also be obtained through the National Technical Information Service (PB 85-
227049). Provisions consistent with the final Tier I methodology must be used
when deriving Great Lakes aquatic life criteria for use in State and Tribal
water quality standards. The final Guidance also contains Tier I criteria for
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16.pollutants that are based on the latest scientific knowledge and derived
using an extensive aquatic toxicological data base.

As stated above, the proposed Tier I methodology was an adaptation of
the 1985 National Guldellnes which has previously undergone scientific peer
review and publlc review and comment, and had been revised where appropriate.
EPA stated in the proposal that issues already addressed by EPA in response to
previous comments on the 1985 National Guidelines would not be addressed in
this proceeding (58FR20852). Therefore, the following discussion focuses on
those portions of the Tier I methodology which differ from the 1985 National
Guidelines.

1. Required Data
a. Proposal: 1In the proposed Guidance, two ambient criteria

concentrations to protect aquatic life for any given pollutant are derived
(the Criterion Maximum Concentration (CMC) and the Criterion Continuous
Concentration (CCC)). 1In order to derive a CMC for a pollutant, it is
necessary that acceptable acute toxicity tests exist for aquatic animals in at
least eight families which represent differing habitats and taxonomic groups.
The CCC is the lowest of the Final Chronic Value (FCV) or the Final Plant
Value (FPV) (see appendix A for a complete description of how to derive a CCC
or CMC). The aquatic life methodologies to derive both Tier I criteria and
Tier II values did allow the use of some data for freshwater species that do
not reside in the Great Lakes System.

b. Commentg: Several commenters recommended that the proposed
Guidance derive different criteria for coldwater versus warmwater assemblages
of aquatic species, and possibly for other receiving water categories (based
on inclusion or exclusion of different species in the underlying data set).
Several commenters also recommended limiting the toxicity data set to species
residing in the Great Lakes basin.

EPA recognizes the potential differences between coldwater versus
warmwater aquatic species and that there are varied aquatic species
assemblages acrossg the Great Lakes System. Because of this, EPA has included
provisions in the final Guidance to calculate site-specific modifications to
criteria to adjust for site-specific differences in water quality
characteristics, species, etc. EPA believes it is better to derive site-
specific criteria where necessary than to try to define and protect generic
assemblages of aquatlc species (such as warmwater, coldwater, etc.). Site-
spec1f1c criteria can be developed to protect the types of species at each
site and, therefore, are more precise. If a State or Tribe wishes to modify
the criteria on a site-specific basis to account for a different species
assemblage at the site, the recalculation procedure as described in appendix L
of the U.S. EPA Water Quality Standards Handbook, Second Edition - Revised
(U.S. EPA, 1994) may be used. The 1994 Water Quality Standards Handbook is
available in the administrative record for this rulemaking and can also be
obtained through the Water Resource Center, 401 M. Street, SW (RC4100),
Washington, DC 20460 or by calling (202) 260-7786.

EPA disagrees that toxicity data should be limited to those species
residing in the Great Lakes System. EPA believes that species nonresident to
the Great Lakes System can represent untested resident species and may used as
surrogates for those resident species not yet tested. This approach is
consistent with the 1985 National Guidelines.

c. Final Ggldance The data requirements in the final Guidance for
deriving Tier I criteria are the same as the proposed Guidance. EPA would
like to clarify that all data used in the derivation of Tier I criteria or
Tier II values must be from species which are resident to North America.
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2. Commercially and Recreationally Important Species

a. Proposal: The 1985 National Guidelines stated that the Final
Acute Value (FAV) must be set equal to the lower 95th percentile value, or the
Species Mean Acute Value for a species of commercial or recreational
importance. The proposed Tier I methodology differed from the 1985 National
Guidelines by specifying that the FAV should be lowered only for a species
that is recreationally or commercially important to the Great Lakes System.
For example, the proposed CMC for cadmium was lowered from 2.3 ug/L to 2.1
ug/L to protect the chinook salmon.

b. Comments: Several commenters noted that the commercially and
recreationally important species used to lower some of the criteria do not
reside in all receiving waters of the Great Lakes System. Those commenters
suggested that the criteria should be lowered to protect such species where
they reside, and should not be lowered where they do not reside.

EPA agrees that some of the recreational and commercially important
species used to lower criteria do not reside in all receiving waters of the
Great Lakes Basin. However, many of these species are located over a large
area of the Basin and migrate throughout the lakes and tributaries. EPA
believes it is reasonable to adjust the criteria for these species System-wide
instead of site-specifically as advocated by the commenters. The current
National program and the final Guidance allow States and Tribes to modify the
aquatic life criteria on a site-specific basis to account for the situation
where the species does not reside at a particular site. To accomplish this, a
State or Tribe may choose to modify the criteria using the recalculation
procedure described.above for those waters where the commercially or
recreationally important species does not "occur at the site."

c. Final Guidance: The final Guidance requires the lowering of the
FAV for commercially or recreationally important species to the Great Lakes
System for the reasons stated above.

3. Ecologically Important Species
a. Proposal: In the proposal, EPA invited comment on whether the

Tier I methodology should define "ecologically important" species and include
provisions to lower’the FAV for such species. EPA also invited comment on
whether "ecologically important" species were adequately protected by the
proposed Guidance without adding additional provisions.

b. Comments: Many commenters expressed a preference not to include a
provision to lower the FAV to protect "ecologically important" species because
they believed that a reasonable definition could not be developed. A few
commenters favored lowering the FAV to protect "ecologically important"”
species. A few commenters favored treating all species as "ecologically
important," but no commenter offered any other definition of "ecologically
important" species.. Some commenters also recommended adding the concept of
"culturally important." Many of these commenters named certain species as
"culturally" or "ecologically important;" however, these suggestions did not
identify any new species meriting protection since the named species are also
recognized as commercially or recreationally important species. Several
commenters suggested that a provision for "ecologically important" species
could be used to provide protection for threatened and endangered species.

EPA agrees with commenters that it is not necessary to include a
provision for lowering the FAV for "ecologically important" species. EPA
believes that the Tier I methodology as proposed, utilizing all available
data, adequately protects "ecologically important" and "culturally important"
species. Further, EPA is unable to develop meaningful and workable
definitions for these.terms that would distinguish ecologically or culturally
important species from other species.
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EPA agrees that threatened and endangered species should be protected,
but does not believe the use of "ecolodically important" species is the best
mechanism. Instead, EPA has added a provision to procedure 1 of appendix F to
part 132 specifying that States and Tribes must adopt site-specific criteria
modifications to protect threatened and endangered species that are listed or
proposed under the Federal Endangered Species Act. This provision is
discusged further in sections II.G. and VIII.A. of this document. EPA has
determined that site-specific modifications to ensure protection to threatened
or endangered species are more appropriate than modifying .the State-wide or
Tribal aquatic life criteria or values as done for commercially or
recreationally important species, since threatened or endangered aquatic
species tend to be isolated to specific sites. States, Tribes, and EPA in
consultation with the FWS, should establish the geographic extent of the site-
specific modifications to be large enough to provide adequate protection to
the listed species. 1If a threatened or endangered species listed under the
Federal Endangered Species Act is found throughout the State's or Tribe's
waters, then it may be more prudent to adopt a State-wide or Tribal criteria
or value rather than develop numerous site-specific modifications.

c. Final Guidance: For the reasons stated above, the final Guidance
does not include a provision for lowering the FAV for "ecologically important"
species nor provides a definition for "ecologically important." However,

under CWA section 132.4 (i) which allows States and Tribes to adopt more
stringent provisions, a State or Tribe may independently choose to lower the
FAV to protect "ecologically important," "culturally important," or any other
group of species that it defines.

4. Elimination of Final Residue Value
a. Proposai: For chronic exposures, EPA proposed to modify the 1985

National Guidelines approach by deleting the option of using the Final Residue
Value (FRV) in deriving the Criterion Continuous Concentration (CCC). The CCC
was proposed as the lower of the Final Chronic Value (FCV) or the Final Plant
Value (FPV).

b. Comments: Many commenters supported eliminating the FRV. A few
commenters advocated retaining the FRV because it yields lower criteria.

EPA agrees with the comments that the FRV should not be utilized in the
calculation of the €CC. As explained in the proposal (58FR20851), the FRV is
intended to prevent concentrations of pollutants in aquatic species from
affecting the marketability of those species or affecting the wildlife that
consume aquatic life. Consequently, EPA believes use of the FRV is redundant
with the methodologies for human health and wildlife criteria contained within
the final Guidance. EPA believes that those methodologies will yield more
appropriate criteria to protect humans and wildlife. Furthermore, the human
health and wildlife criteria derived for dieldrin, endrin, and mercury are
more stringent than the National aquatic life criteria found in Table III-4.

c. Final Guidance: The final Guidance does not require the use of
the FRV in the derivation of the CCC for the reasons stated above.
5. Acute-Chronic Ratios

a. Proposal: The Acute-Chronic Ratio (ACR) is a method of relating

acute and chronic toxicities. To derive an ACR, comparable acute and chronic
toxicity studies which have been conducted under similar conditions for a
given species are used. From comparable measurements of acute and chronic
values, an ACR is calculated by dividing the measured acute value by the
measured chronic value. EPA proposed to follow the 1985 National Guidelines
by requiring ACRs for at least three families of aquatic animals. The Final
Acute-Chronic Ratio (FACR) must be either the geometric mean of some or all of
the species ACRs or another value appropriate for sensitive species.
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The proposal expressed a preference for the use of freshwater ACRs when
deriving a Final Chronic Value (FCV), but allowed the use of ACRs for
saltwater species in the derivation of the FCV when the data set for deriving
a FCV does not contain three ACRs for freshwater species. EPA invited comment
on the preference for freshwater ACRs in calculating a FCV to protect species
in the Great Lakes System.

b. Comments: - Some commenters preferred using saltwater ACRs only
when there were not.an adequate number of freshwater ACRs, while other
commenters wanted to use fresh and saltwater ACRs interchangeably, and others
suggested not using any saltwater ACRs.

EPA agrees with those comments suggesting that saltwater ACRs should
only be used when there are an inadequate number of freshwater ACRs. As
stated in the proposal, because the Great Lakes are freshwater lakes, the
preference is to use freshwater ACRs when deriving FCV for freshwater animals.
However, there may be situations where the freshwater data needed to derive a
freshwater ACR is limited. 1In these situations, EPA believes it is
appropriate to use saltwater ACRs in place of the freshwater ACRs (see 1985
National Guidelines|, pgs. 14 and 15).

c. Final Guidance: The final Guidance retains the provision that
saltwater ACRs may be used to derive a FCV when the data set does not contain
three ACRs for freshwater species as specified and if the freshwater and
saltwater ACRs are within a factor of 10 (as described in the aquatic life
Tier I criteria methodology, appendix A, VI.K.2 and the 1985 National
Guidelines) .

€. Bicavailability

a. Proposal: The criteria for metals in Tables 1 and 2 of part 132
were expressed as total recoverable concentrations. EPA invited comment on
whether the bicavailability of contaminants was adequately addressed using
site-specific modification approaches, as well as alternatives to address the
issue of expressing toxicity of both bicavailable and total contaminant
concentrations.

Subsequent to the proposal, EPA issued a memorandum to all EPA Regional
Water Management Division Directors providing policy and guidance on the
interpretation and implementation of aquatic life criteria for the management
of metals (The Office of Water Policy and Technical Guidance on Interpretation
and Implementation of Aquatic Life Metals Criteria (Prothro, 1993). The
memorandum covered a number of areas including the expression of aquatic life
criteria, total maximum daily loads, permits, effluent monitoring, compliance,
and ambient monitoring. With regard to expression of aquatic life criteria,
the memorandum recommended that State water quality standards be based on
dissolved metals because dissolved metal concentrations more closely
approximate the bioavailable fraction of metal in the water column than does
total recoverable metal concentrations. However, because the present National
aquatic life criteria were developed using total recoverable measurements, it
is necessary to use a conversion factor to convert the total recoverable metal
concentrations to equivalent dissolved metal concentrations. The Prothro
(1993) memorandum suggested conversion factors for 10 metals.

Given EPA's policy and guidance and the comments received on this issue,
EPA made available data to convert the proposed total recoverable metals
criteria to the comparable dissolved metal criteria on August 30, 1994 (59 FR
44678) . EPA invited comment on the procedure used to derive conversion
factors for the nine proposed metals criteria in the "Draft Report: Results
of Simulation Tests Concerning the Percent Dissolved Metal in Freshwater
Toxicity Tests (Stephan, 8/1994). EPA also invited comment on the data
collected utilizing- the procedures as well as' the calculated conversion
factors for seven of the nine proposed metals. However, this draft report did
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not contain data or conversion factors for cadmium or mercury(II) because the
testing was not yet complete for those metals at the time of the notice.

b. Comments: Numerous commenters stated that the proposed criteria
for metals overestimate the bicavailability of metals and that recent
technical and policy developments of EPA suggest the criteria are
overprotective. These same commenters urged EPA to modify the proposed
Guidance to base the numeric metals criteria on the dissolved metal fraction
instead of the total recoverable metals approach used in the proposed
Guidance. Some commenters, however, stated a preference for expressing the
criteria as total recoverable concentrations. Many commenters asked EPA to
maintain the flexibility for the State or Tribe to choose the form of
pollutant used to develop criteria.

Comments received from the August 30, 1994, Federal Registexr notice
generally favored using dissolved metals criteria for the final Guidance.
Many commenters agreed that repeating all of the toxicity tests to generate
new dissolved metals criteria was too resource-intensive and that the
simulation tests contained in the report were technically preferable. Some
commenters also stated that dissolved metals criteria may allow potential
increases in metals loadings and potential impairment to the aquatic ecosystem
by ignoring fate and transport of particulate bound metals.

Some commenters suggested that, except for chromium(III) and lead, EPA
should treat the current total recoverable metal criteria as dissolved
concentrations (i.e., make the conversion factor 1.0). Many commenters
requested the opportunity to comment on any new data used to derive the
conversion factors for cadmium and mercury (II).

Although the draft report (Stephan, 1994) did not discuss implementation
of the dissolved metals criteria, EPA received considerable comment regarding
implementation. Generally commenters felt that it was important for EPA to
specify in the final Guidance how the dissolved criteria should be
implemented. Commenters cautioned EPA against adoption of the dissolved
criteria without guidance on Water Effect Ratios (WERs), modelling,
translation for limits, clean analytical and sampling methods and use of
appropriate historical data. Some commenters suggested that EPA adopt the
Prothro (1993) memorandum into the final Guidance and others suggested that
existing guidance was insufficient and EPA should update and/or revise
existing implementation guidance. Comments were received regarding use of the
acidification method in place of the total recoverable method in the
simulation tests and the implications to analytical testing for compliance
purposes. :

EPA agrees with comments that, in general, the dissolved metal fraction
more closely approximates the bioavailable fraction of metal in the water
column than does total recoverable metal. Aquatic life criteria are designed
to protect aquatic organisms from water column toxicity. The primary
mechanism for water column toxicity is adsorption at the gill surface which
requires metals to be in the dissolved form. The use of the dissolved form of
the metal will, therefore, better approximate the toxicity to the aquatic
organism.,

This does not suggest, however, that the expression of metals criteria
as total recoverable is not scientifically defensible, nor does this imply
that State and Tribes are required to adopt the dissolved metals criteria.
EPA agrees with commenters that States and Tribes should be allowed to choose
the form of pollutant for which to develop criteria. EPA, while stating a
preference for dissolved metals criteria in the final Guidance, realizes that
there may be situations, such as consideration of sediments or food chain
effects, where a State or Tribe believes the expression of metals criteria as
total recoverable is preferable. EPA will allow the States and Tribes the
flexibility to adopt total recoverable criteria for metals as stated in the
Prothro (19293) memorandum.
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EPA recognizes that many of tne conversion factors published in the
draft report are vetry close to 1.0. EPA chose to create experimentally
derived conversion factors rather than to assume that the existing total
recoverable criteria to be 100 percent dissolved. EPA believes that this
approach is more technically sound.

EPA recommends use of "The Office of Water Policy and Technical Guidance
on Interpretation and Implementation of Aquatic Life Metals Criteria" (U.S.
EPA, 1993) and the report titled "Interim Guidance on Determination and Use of
Water Effect Ratios for Metals" (U.S.EPA, 1994) for guidance on implementation
of dissolved metals criteria. U.S.EPA (1993) contains guidance on dynamic
modelling and translators (Attachment #3), and monitoring (Attachment #4).
U.S. EPA (1994) presents an effluent-specific approach for calculating a total
recoverable permit limit from a dissolved criterion (see pages 116 and 128-130
of U.S. EPA, 1994). This approach is based on the percent of the total
recoverable metal in the effluent experimentally determined as described on
pages 112 and 125 (U.S. EPA, 1994). A similar approach can be used to
calculate a permit limit for criterion expressed as free cyanide; in this case
the calculation is based on the percent of the total cyanide in the effluent
that becomes free cyanide in the downstream water. EPA will continue to
update implementation guidance as needed in the future.

For purposes of this rulemaking, Attachment #2 of U.S. EPA (1993) is
superseded by the conversion factors and data in the report titled "Derivation
of Conversion Factors for the Calculation of Dissolved Freshwater Aquatic Life
Criteria for Metals" (U.S. EPA, 1995). These conversion factors are also
found in Table III-1.

EPA used the acidification method in the simulation tests, in place of
the total recoverable method, because the metals potentially bound within the
test water would have been released by acidifying the samples. The
acidification method is generally more accurate because it produces smaller
coefficients of variation than the total recoverable method. 1In whole
effluent, metals may form stronger bonds to other components of the effluent.
Hence, for measuring total metals in effluent the total recoverable method is
the appropriate method. The steps of heating and digesting the sample in the
total recoverable analytical method were not deemed necessary for purposes of
the simulation tests. Moreover, the fraction of metal in the dissolved phase
may be different between effluent and surface waters. In order to account for
all the metal being discharged into surface waters, and then calculate the
fraction that is dissolved, the permitting authority must know the total
amount of metal in effluent. Use of the acidification method was appropriate
for the simulation tests, but this method is not being considered for
regulatory use. .

Due to resource constraints, EPA did not complete additional testing
required to update the conversion factors for mercury given in earlier EPA
guidance (Prothro, 1993). "The Office of Water Policy and Technical Guidance
on Interpretation and Implementation of Aquatic Life Metals Criteria"

(Prothro, 1993) did not contain conversion factors for the CMC for selenium or
for the for selenium and mercury. Prothro (1993), however, did contain a
conversion factor of 0.85 for the National mercury CMC. EPA made available
data to convert the proposed total recoverable metals criteria to the
comparable dissolved metal criteria on August 30, 1994 (59 FR 44678) for
selenium and mercury. The conversion factor for the CMC for mercury came from
Prothro (1993) and this value was proposed in the August 30, 1994, notice for
the mercury CCC.

Conversion factors were derived for selenium, even though Prothro (1993)
stated that it is not appropriate to adjust the CMC and CCC for selenium or
the CCC for mexrcury because these are biocaccumulative chemicals. Regardless
of whether these metals biocaccumulate, the important consideration is the
exposure that relates to the effect on which the CMC or CCC is based. The CMC
is based on acute toxicity and so a relevant consideration is the
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biocavailability of the metal in the water column; therefore, a total
recoverable CMC may be converted to a dissolved CMC if an appropriate
conversion factor is used and if there are no unacceptable risk management
considerations. For a CCC, the exposure can be from the water column and from
the food, with the food chain consisting of some organisms whose primary
exposure is to pollutants in the water column and other organisms whose
primary exposure is to pollutants in the sediment. It appears that exposure
to the sediment contributes substantially to the concentration of mercury in
the food chain, but does not contribute substantially to the concentration of
selenium in the food chain. Therefore, it is as acceptable to convert the
total recoverable CCC for selenium to a dissolved CCC as it is to convert, for
example, the total recoverable CMC for copper to a dissolved CMC. 1In
contrast, it is not acceptable to convert a total recoverable CCC for mercury
to a dissolved CCC if the CCC for mercury is based on mercury residues in
aquatic organisms. It can, however, be acceptable to convert a CCC for
mercury to a dissolved CCC if the CCC is based on the toxicity of mercury to
aquatic organisms because the important exposure is through the water column;
as before, a dissolved criterion may be derived if an appropriate conversion
factor is used and if there are no unacceptable risk management
considerations. Although a conversion factor cannot be used to derive a
dissolved CCC for mercury if the CCC is based on mercury residues in aquatic
organisms, this does not necessarily mean that losses due to fate and
transport processes, such as volatility, cannot be taken into account in the
derivation of a permit limit.

EPA believes that use of the CMC conversion factor to convert the total
recoverable mercury CMC and CCC is technically preferable to having no
conversion factor for the mercury(II) CCC or requiring the CCC for mercury be
expressed as total recoverable. EPA will make available any new information
regarding alternative conversion factors for the mercury(II) CCC.

EPA has completed testing to determine acceptable conversion factors for
cadmium. Because these conversion factors are substantially different from
those in the Prothro (1993) guidance, EPA will request public comment on the
data used to derive these factors. EPA intends to amend the final Guidance
for the aquatic life cadmium criteria after comment is received on the data
for the cadmium conversion factors.

One commenter suggested that EPA consider the relationship of the
dissolved concentration of lead to hardness. In the simulation tests it was
found that the dissolved concentration consistently fluctuated with variations
in hardness. Therefore, EPA has amended the conversion factors for lead to
account for this hardness relationship. Although Tier I criteria are not
provided for lead, EPA has included a conversion factor for lead in the final
report (Stephan, 1995) for computing dissolved Tier II values or Tier I
criteria.
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Table III-1

Reccmmended Conversion Factors

Metal ' CMC cce
IA—xsenic(III) 1,000 1.000
I[Cadmium 0.850 0.850
“Chromium(III) 0.316 0.860
"Chromium (VI) 0.982 0.962
"Copper ) 0.960 0.960
uMercury(II) 0.850 0.850
Ikickel 0.998 0.997
"Selenium(IV) 0.922 0.922
&Enc 0.978 0.986
These recommended conversion factors are given to three decimal places and are

not rounded off because they are intermediate values in the calculation of
dissolved criteria.
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c. Final Guidance: For the reasons stated above, the final Guidance
containg metals criteria expressed as dissolved concentrations and as total
recoverable concentrations. EPA converted the proposed criteria for total
recoverable metals to their comparable dissolved criteria using the conversion
factors found in Table III-1. The final conversion factors and supporting
data are contained in the Final Report: "Derivation of Conversion Factors for
the Calculation of Dissolved Freshwater Aquatic Life Criteria for Metals"
(U.S. EPA, 1995). The conversion factors for the final GLI mercury(II) CMC
and CCC are 0.85 from "The Office of Water Policy and Technical Guidance on
Interpretation and Implementation of Aguatic Life Metals Criteria" (Prothro,
1993). EPA has also included the conversion factors from the Prothro (1993)
guidance for cadmium in the final Guidance. EPA intends to amend the final
Guidance for the aquatic life cadmium criteria after comment is received on
the data for the cadmium conversion factors. States and Tribes may adopt
criteria as total recoverable metals. The total recoverable analytical
methods found in 40 CFR § 136 must be used for purposes of compliance
monitoring in NPDES permit limits.

7. Averaging Period/Frequency of Exceedance
a. Proposal: The proposed Guidance, consistent with the current

National guidance, required that, except possibly where a locally important
species is very sensitive, aquatic organisms and their uses should not be
affected unacceptably if the following conditions are met: for chronic
criteria, the four- day average concentration of a chemical does not exceed the
CCC or Secondary Continuous Concentration (SCC) more than once every three
vears on the average; for acute criteria, the one-hour average concentration
of a chemical does not exceed the CMC or Secondary Maximum Concentration (SMC)
more than once every three years on the average.

Averaging periods are time periods over which ambient concentrations are
to be averaged to determine whether criteria are exceeded. I1f the mean
ambient concentration of a pollutant exceeds the criteria over the averaging
period, adverse impacts on the resident aquatic life could occur. Averaging
periods are one meahs of accounting for the exposure time required to elicit
toxic effects.

An allowable frequency for exceeding the criteria is incorporated into
the criteria because it is not necessary for concentrations to be below
criteria at all times in order to adequately protect aquatic ecosystems.

Also, it ie not generally possible to ensure that criteria are never exceeded.
Frequently, concentrations above criteria may occur without correspondxng
impacts on the aquatic biota if the duration is less than the averaging
period. This is dependent on the magnitude and duration of the exceedance.

b. Comments A few commenters qguestioned the validity of the one-
hour and four-day averaging periods, and the once-in-three-year frequency
stating that these components may be overly stringent and inappropriate for
chemicals such as biocaccumulative chemicals of concern. Commenters stated
that a four-day averaging period is too short for bioaccumulative chemicals.

EPA agrees that the averaging periods proposed in the Tier I and IIX
methodologies will protect ecosystems from the effects of toxicants to which
they are applied but that other averaglng periods may also be appropriate for
certain pollutants. The one-hour averaging period proposed for the CMC and
SMC and the four- day averaging period or duration for the CCC and SCC were
based on fast acting toxicants. Because different pollutants cause effects to
aquatic organisms at different rates, these assumptions might be overly
protective for some pollutants in some situations.

EPA's rationale for the once-in-three- -year frequency proposed for acute
and chronic criteria and values is presented in the 1985 National Guidelines
and is also explained in appendix D of the "Technical Support Document for
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Water Quality-Based Toxics Control" (U.S. EPA, 1991) which is included in the
docket for this rulemaking. '

c. Final Guidance: EPA believes that attainment of the one-hour or
four-day averaging periods and the once-in-three-year frequency will protect
ecosystems from adverse effects of toxicants to which they are applied.
Consistent with the available data, however, EPA agrees with commenters that
alternate averaging periods and frequencies may also be appropriate for
certain pollutants. Consequently, the final Guidance allows the use of
alternative averaging periods and frequencies if States or Tribes can
demonstrate to EPA that they are scientifically defensible.

In evaluating whether an alternative averaging period is scientifically
defensible, EPA will pay particular attention to those toxicity tests which
account for the time needed to elicit effects. Greatest emphasis will be
placed on results for sensitive species (e.g., those affected at relatively
low concentrations). In assessing lethality from acute or chronic toxicity
tests, EPA will pay particular attention to those relationships (a) between
effect concentrations and time of exposure, or (b) between time to death and
concentration. In assessing sublethal (e.g., growth and reproductive)
effects, EPA will consider data from growth or reproductive tests comparing
time-varying exposure with steady exposure. In such tests, evidence would be
considered supportive of a longer-term averaging period where time-variable
and steady concentrations yield the same growth or reproductive effects.

In considering alternative frequencies of exceedance, EPA recognizes
that a substantial excursion above a criterion is likely to affect more taxa
more severely than a marginal excursion, and that the setting of the allowable
frequency for marginal excursions implicitly sets even lower frequencies for
more severe excursions. Consequently, in evaluating whether an alternative is
scientifically defensible, EPA will consider assessments that either
explicitly or implicitly account for (a) the probable frequency of lethal
events for an assemblage of taxa covering a range of sensitivities to
pollutants; (b) the probable fregquency of sublethal effects for such taxa; (c)
the differing effects of lethal and sublethal events in reducing populations
of such taxa; and (@) the time needed to replace organisms lost as a result of
toxicity. For an assemblage of taxa for which toxicity data are available,
such an assessment should yield an overall measure of toxic impacts that would
result from the alternative excursion frequency being proposed. One such
measure of toxic impacts could be the projected aggregate population deficit,
compared to a system unaffected by pollutant toxicity.

Alternatively, EPA will consider information from well-designed field
biological surveys indicating the relationship between biological quality and
chemical criteria excursion frequency, provided that confounding factors such
as bioavailability are appropriately taken into account and providing that the
field surveys are adequately sensitive.

8. Final Tier I Criteria
a. Proposal: The proposal provided a detailed discussion of how EPA

selected the 16 pollutants for which Tier I criteria were calculated. EPA
chose not to propose specific numeric criteria for ten pollutants (aldrin,
aluminum, chlordane, chlorpyrifos, DDT, endosulfan, heptachlor, lead, PCBs,
and toxaphene) for which EPA has National aquatic life criteria for the
reasons stated in the proposal (See 58FR20852). EPA requested comment on the
proposed alternative of requiring States and Tribes to adopt the current
National criteria for those 10 pollutants.

EPA proposed acute criteria for 16 pollutants and chronic criteria for
15 pollutants (See Tables 1 and 2 of proposed part 132). Footnotes within the
tables delineated which proposed criteria were hardness or pH dependent and
those criteria were listed at a hardness of 50 mg CaCO,/L or a pH of 6.5.
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b. Comments: Several commenters asked EPA to perform the testing
needed to develop, or to develop, Tier I criteria for the ten remaining
pollutants. Numerous commenters argued against using National Criteria where
the data set for the pollutant did not meet the proposed Tier I aquatic life
data requirements. Some commenters favored using Tier II methods for these
pollutants. One commenter thought that EPA was obligated to require adoption
of National aquatic life criteria (where Tier I criteria do not exist) by
States and Tribes to meet the "no less restrictive" clause of the Critical
Programs Act.

EPA disagrees that it should be solely responsible for developing the
additional data to derive Tier I criteria for the 10 pollutants with National
criteria. As discussed in section II.C. of this document, EPA in cooperation
with States and Tribes will establish a Clearinghouse to assist States and
Tribes in developing numeric Tier I water gquality criteria and Tier II water
quality values.

EPA agrees with commenters that States and Tribes should not be required
to adopt the current National criteria for the 10 pollutants that do not meet
the minimum data requirements for a Tier I criteria.

In the preamble to the proposed Guidance, EPA explained that the
proposed Great Lakes criteria for aquatic life would not be less restrictive
than the National criteria because States and Tribes would be required to
generate Tier I criteria or Tier II values to regulate these 10 pollutants.
EPA's position has not changed even though, as explained below, the final
Guidance provides States and Tribes the option of regulating pollutants
lacking a sufficient data set to derive Tier I criteria by either using Tier
I values or establishing limits based on an indicator parameter. 1In the
National program, where a State or Tribe must regulate a pollutant that lacks
a promulgated numeric criterion, the State or Tribe may base a permit limit on
either a numeric value or an indicator parameter. Consequently, EPA does not
consider its decision to allow States and Tribes to use indicator parameters
in place of Tier II values to make the final Guidance less restrictive than
the National program for these 10 pollutants.

EPA also notes that the final Guidance contains numeric Tier I criteria
for human health or,wildlife for chlordane, DDT, PCBs, and toxaphene that are
more stringent than the current National aquatic life criteria for the same
pollutants. These criteria will help ensure that the final Guidance will
protect aquatic life species as effectively as the National program for these
four pollutants.

Several commenters requested that EPA provide the final acute and
chronic equations within the final rule. EPA agrees that these equations
should be part of Tables 1 and 2. EPA historically has provided criteria for
pollutants that are hardness dependent in the form of an equation that
accounts for hardness as part of the National criteria statement.

c. Final Guidance: For the reasons stated above, EPA has determined
that it is appropriate to require States and Tribes to regulate these 10
pollutants by developing Tier II values. The final Guidance includes the
acute and chronic hardness-dependent criteria for cadmium, chromium(III),
copper, nickel, and zinc. The hardness and pH equations are found in Table
III-2 as well as each individual criteria document for the above chemicals.

Table III-3 presents the CMCs calculated using the Tier I methodology
for aquatic life. CMCs for metals are expressed as dissolved concentrations
and total recoverable concentrations. Conversion factors utilized to convert
the metals criteria from total recoverable concentrations to dissolved
concentrations are found in Table III-1. For comparison the CMCs of existing
National criteria are also included. Hardness-dependent CMCs for cadmium,
chromium (III), copper, nickel, and zinc are found in Table III-2. A pH-
dependent CMC for pentachlorophenol is also found in Table III-2.
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A technical support document, Great Lakes Water Quality Initiative
Criteria Document for the Protection of Aquatic Life in Ambient Water (EPA
820-B-95-004) (Final Criteria Documents), (available in the administrative
record to this rulemaking) presents the derivation of each of the final Tier I
CMCs and the toxicity studies from which the criteria were derived. The final
Guidance requires that the numeric criteria in Table 1 to part 132 modified as
appropriate to reflect site-specific conditions (or more stringent criteria)
be adopted by the Great Lakes States and Tribes and incorporated into their
ambient water quality standards. The specific requirements on how these
criteria are to be incorporated into State and Tribal water quality standards
are discussed in section II (Regulatory Requirements) of this document.

Table III-4 presents final CCCs calculated using the final Tier I
methodology for aquatic life. Final CCCs for metals are expressed as
dissolved concentrations and total recoverable concentrations. Conversion
factors utilized to convert the metals criteria from total recoverable
concentrations to dissolved concentrations are found in Table III-1. For
comparison the CCCs'in existing National criteria are also included.
Differences between proposed and final Great Lakes Tier I CMCs and CCCs are
described later in this section.

The derivation of each of these final CCCs, and the toxicity studies
upon which they are based, are also discussed in Final Criteria Documents.
This document is available in the administrative record for this rulemaking.
Hardness-dependent CCCs for cadmium, chromium(III), copper, nickel, and zinc
are found in Table III-2. A pH-dependent CCC for pentachlorophenol is also
found in Table III-2. Criteria may be calculated at different concentrations
of hardness (measured as mg/L of CaCO, or pH. For example, using the
equations given in Table III-2, the total recoverable CMCs for zinc at a
hardness of 10, 50, 100, or 200 mg/L CaCO, are 17, 67, 120, or 220 ug/L
respectively. The hardness equations used to calculate hardness dependent
freshwater criteria for metals (i.e., cadmium, chromium(III), copper, nickel,
and zinc) can be used at any hardness. Most of the data used to develop these
hardness formulas were in the range of 25 mg/L to 400 mg/L CaCO, and the
formulas are therefore most accurate in this range. Irrespective of this data
set, for waters with a hardness less than 25 mg/L CaCO, criteria should be
calculated using the actual ambient hardness of the surface water. Limiting
use of the equation only to hardness above 25 could result in underprotective
criteria where the &4ctual ambient hardness is below 25 mg/L CaCO,. The
majority of waters nationwide have a hardness of less that 400 mg/L CaCO,. If
however, the hardness is over 400 mg/L CaCO,, two options are available for
the State or Tribe: 1) use 400 mg/L CaCO, for the criteria calculation or 2)
require an analysis to calculate a water-effect ratio for the site with
hardness above 400 mg/L CaCO; and modify the final criteria concentration
using the calculated water-effect ratio. Use of a water-effect ratio in this
instance is recommended at a hardness above 400 mg/L CaCO; because other
confounding factors, which may cause this hardness, can also affect the
toxicity of the metal.

The final Guidance requires that the numeric criteria in Table 2 of part
132 (or more stringent criteria) be adopted by the Great Lakes States and
Tribes and incorporated into their ambient water quality standards. The
specific requirements on how these criteria are to be incorporated into State
and Tribal water quality standards are discussed in section II of this
document.
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Table III-2

Hardness and pH Equations’

Chemical Final Acute Equation inal Chronic Equation
admium e 1-128 (in bardaces) - 3.6867 07852 (in hardnees) - 2.715
lkhromium (I11) Leo-m (in bardress) + 3.7256 0819 o bardncas) +0.6848
Ikopper 09422 (n basdncss) - 1.700 208545 (in bandress) - 1.702
“Ni ckel 0-846 (tn bardnoss) + 2.255 0846 (i bardnces) + 0.0584
lPenmchlorophenol |e"°°5 ng) - 4.869 1005 @H) - 5.134
IIZinc Le°-3473 (tn ardnces) + 0.884 208473 (1n bardincas) + 0.884

! These equations are for criteria expressed as total
recoverable concentrations.  Conversion factors should be
applied to the resulting value if criteria expressed as
dissolwed concentrations are desired.
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Acute Ambient Water Quality Criteria for Aquatic Life

TABLE III-3

Chemical Great Lakes Great Lakes National
Final CMC* CMCs* cmMC*
(dissolved) (total)
Arsenic(III) 340 339.8 360
Cadmium ° 1.8 2.1 1.8
Chromium(III) ® 320 1000 980
Chromium (VI) 16 16.02 16
Copper °® 7.0 7.3 9.2
Cyanide, free n/a 22 22
Dieldrin n/a 0.24 2.5 ¢
Endrin o n/a 0.086 0.18 ¢
Lindane n/a 0.95 2.0°¢
Mercury (II) 1.4 1.694 2.4
Nickel ® 260 260 790
Parathion n/a 0.065 0.065
Pentachlorophenol ° n/a 5.3 5.5
Selenium 18 19.34 20
Zinc ® 65 67 €5

All values are in ug/L.

expressed is at a hardness of 50 mg/L.

expressed is at a pH of 6.5.

guidelines.

procedure used to derive the FAV is different from that used in

The criterion for this chemical is pH dependent; the criterion

This value is an FAV that was calculated according to the 1980

Although the CMC = FAV/2 in the 1985 National
Guidelines, there is no CMC in the 1980 guidelines and the

the 1985 National Guidelines.

Note: The term "n/a" means not applicable.

The toxicity of this chemical is hardness-related; the criterion
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Table III-4
Chronic Ambient Water Quality Criteria for Aguatic Life

Chemical Great Lakes Great Lakes National
Final cc¢ CMCs® cce?
(dissolved) (total)
Arsenic(III) 150 147.9 190
Cadmium ° ' 1.2 1.4 0.66
Chromium(III) ° 42 49 120
Chromium (VI) 11 10.98 11
Copper °® 5.0 5.2 6.5
Cyanide, free n/a 5.2 5.2
Dieldrin n/a 0.056 0.0019 ¢
Endrin n/a 0.036 0.0023 ¢
Mercury (II) 0.77 0.9081 0.012 ¢
Nickel ® 29 29 88
Parathion n/a 0.013 0.013
Pentachlorophenol ° n/a 4.05 3.5
Selenium . 4.6 5 5.0
Zinc ® 66 67 59

All values in ug/L.

The toxicity of this chemical is hardness-related; the criterion
expressed is at a hardness of 50 mg/L.

The toxjicity of this chemical is pH related; the criterion
expressed is at a pH of 6.5.

Based upon Final Residue Value.

Note: The term "n/a" means not applicable.
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9. Tier I Criteria
a. Proposal: The proposal contained CMCs (i.e., acute criteria) for

sixteen pollutants calculated using the proposed Tier I methodology for
aquatic life. CMCs were proposed for arsenic(II), cadmium, chromium(III),
chromium(VI), copper, cyanide, dieldrin, endrin, lindane, mercury, nickel,
parathion, pentachlorophenol, phenocl, selenium, and zinc. CCCs (i.e., chronic
criteria) were proposed for fifteen of the sixteen chemicals listed above.

EPA did not propose a CCC for lindane because the minimum data regquirements
were not met.

b. Comments: Several commenters noted the lack of information or
lack of explanation in the proposed aquatic life criteria documents. For
example, it was pointed out that EPA did not present the ACRs in the
arsenic(III) document. In addition, commenters noted several small errors
within the documents, such as mathematical calculation errors.

Several commenters questioned the data used in the derivation of
criteria. For example, for mercury EPA chose a 96-hour LCy, for Crangonvx
which was two to three orders of magnitude lower than the 48-hour LC,,.
Several commenters indicated that some criteria derived were unrealistically
stringent, but generally did not present data to support this opinion.

c. Final Guidance: EPA agrees with comments that the criteria
documents could have been more descriptive in the derivation of intermediate
values such as the FACR and in how the final CMCs and CCCs were calculated.

In response to these comments EPA has attempted to better explain how the
criteria were derived. EPA notes that the most recent National aquatic life
criteria document and the final GLI document together contain the complete
data set for the chemical. In addition, the final criteria for endrin,
cadmium, mercury, arsenic(III), lindane, nickel, zinc, copper, dieldrin, and
parathion were changed from the proposal for the reasons cited below. The
proposed criteria concentrations for chromium(II¥)}, chromium(VI), cyanide, and
selenium are the same as the proposal. Some explanatory language was added to
all the documents to better explain how the criteria were derived and the
documents were slightly reformatted.

Some data were removed in response to comments. Chemicals for which
data were deleted are cadmium, endrin, and mercury. The proposed endrin
document stated that some acute toxicity data from the EPA endrin criteria
document were not used in development of the GLI criteria because the test
protocols did not meet current acceptable toxicity testing procedures. Some
of these data, however, were not deleted and was used to calculate the
proposed endrin criteria. EPA has deleted this data from the criteria
derivation for the final GLI endrin criteria. This resulted in a slight
change from the proposed criteria.

In reviewing the cadmium document EPA ascertained that the
concentrations of cadmium were not measured in a chronic test with Moina.
This data was deleted along with several acute and chronic tests conducted in
river water (Spehar and Carlson, 1984). The Spehar and Carlson (1984) tests
were deleted because variables within the water which might affect the
toxicity of cadmium are unknown. These changes resulted in raising the CCC by
nearly a factor of two. In the proposed cadmium document, the range of
Species Mean Acute Value (SMAVs) was greater than a factor of five for the
genus Morone. Because of this wide range, EPA set the Genus Mean Acute Value
(GMAV) for Morone equal to the lowest SMAV for that genus.

In the final cadmium document, EPA also set that the GMAV for Daphnia
equal to the lowest SMAV because the range of SMAVs was greater than a factor
of five. EPA also has made the Genus Mean Chronic Value (GMCV) for Daphnia
equal to the lowest SMCV for this genus. These changes also contributed to
the' the higher CCC for cadmium. The CMC did not change as a result of these
corrections. EPA believes the approach used for selecting the GMAV is more
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approprlate than the approach used for selectlng the GMCV when there is a wide
range in the SMAVs or SMCVs.

In the mercury document, the 96-hour LC, for Crangonyx was deleted and
the 48-hour LC,, was not used because these values were from the same test.
EPA determined that the concentration measured was too great a change from 48
to 96 hours, making the test or measurements suspect. This change resultéd in
an increase in both the CMC and CCC.

Some of the data which was listed in the references and used to derive
the criteria did not appear in the data tables. For example, the ACRs used in
the derivation of the arsenic(III) CCC did not appear in Table 3 as
referenced. EPA did include all of this data in the references and most of
the information was located in the National arsenic criteria document. EPA
has amended the final arsenic(III) GLI criteria document to include all data
referenced. References and data within the tables were examined and similar
corrections were made as necessary to the documents for arsenic(III), copper,
dieldrin, and endrin.

Minor mathematical and rounding errors were found in the proposed
criteria arsenic(III), cadmium, endrin, lindane (acute), nickel, and zinc.
Simple mathematical errors in addition, subtraction, multiplication and
division were corrected where found. In addition, all the documents were
checked to ensure that intermediate values were not rounded. The criteria for
lindane and nickel did not change as a result of these corrections.

A new FACR was calculated for zinc. The proposed CCC was derived with a
FACR which contained a saltwater ACR. Upon additional review of the data, EPA
determined that this saltwater ACR was not needed. The FACR for zinc was
recalculated based only on freshwater ACRs. This changed the CCC some what
and made it equal to the CMC.

EPA found similar data trends (wide ranges in SMAVs) in the copper,
dieldrin, and parathion data sets. EPA consistently applied the procedure of
making the GMAV or GMCV equal to the lowest SMAV or SMCV (respectively) when
the range of SMAVs or SMCVs is greater than five. EPA believes that this is
consistent with sec¢tion XI.B. of appendix A to part 132 which asserts that
appropriate modifications of the methodology shall be used consistent with
sound scientific evidence where warranted. EPA believes that this
modification is warranted to ensure protection to the more sensitive species
within a genus. In this 51tuat10n, the mean of the data could result in
underprotection for these species if the genus is very sensitive. EPA,
therefore, consistently applied this procedure. Applying this procedure to
copper, d1e1dr1n, and parathion did not result in changes to the proposed
criterion concentrations.

After the Tier I criteria for phenol were proposed, EPA reevaluated the
data used to derive the criteria. EPA has determined that at this time there
is insufficient data of adequate quality to finalize the CCC for phencl. EPA
also realized that not all of the data which could be used to derive the CMC
and CCC for phenol were made available for public comment at the time of the
proposal. Because of the withdrawal of some of data used to derive the
proposed criteria and the inability for public comment on other data available
prior to proposal, EPA will not finalize the proposed criteria for phenol.

EPA will review the.additional data which was not used in the proposal and
make it available through the clearing house once established.

10. Potential Changeg to National Guidelines
a. Proposal: 1In the proposal, EPA noted that the 1985 National

Guidelines were being revised. To date, no revisions have been proposed for
the 1985 National Guidelines.



Section III: Aquatic Life | 111

b. Comments: Several commenters asked for clarification about what
will happen when the 1985 National Guidelines are revised.

c. Final Guidance: Due to current resource constraints on EPA,
revisions to the 1985 National Guidelines are not anticipated in the near
future. When revised National Guidelines are proposed, EPA will announce
whether the revisions should replace or supersede any portion of the final
Guidance. Until such time, Great Lakes States and Tribes are required to use
the final Tier I methodology herein.

C. Final Tier II Methodology

The proposed Guidance required the use of a Tier II value where a State
or Tribe lacked the-full eight families of toxicity data needed to set a
chemical-specific Tier I criterion for a pollutant. As proposed, the Tier II
methodology would allow derivation of a chemical-specific value using toxicity
data for as few as one species. It contained adjustment factors to compensate
for the missing data. EPA proposed to require use of methodologies consistent
with the Tier II methodology to interpret narrative criteria (such as the
prohibition on the discharge of no toxic chemicals in toxic amounts) in all
cases where a State or Tribe determined using proposed procedure 5 of appendix
F to part 132, that an effluent discharging into the Great Lakes system
contained a pollutant in an amount that causes, has the reasonable potential
to cause, or contributes to an excursion above any water quality standard,
including the narrative criterion for water quality. EPA also proposed to
require the use of methodologies consistent with the Tier II values as the
applicable water quality standard for use in "reasonable potential"
determinations under procedure 5 of appendix F to part 132 where there ig no
Tier I criterion nor sufficient data to calculate Tier I criteria.

1. Requirement for use in Interpreting the Narrative Toxics Criterion

Under the current National permitting requirements, where a State or
Tribe determines that the discharge of a pollutant causes, has reasonable
potential to cause,.or contributes to an excursion above a State's or Tribe's
narrative criterion, the State or Tribe must, in the absence of a numeric
criterion for that pollutant, interpret the narrative criterion and include
water guality-based effluent limitations (WQBELs) in the permit that are
derived from and comply with the narrative as interpreted. Depending on the
case-specific circumstances, such limits may currently be required for the
specific pollutant of concern and/or for whole effluent toxicity (WET) (see 40
CFR section 122.44(d) (1) (vi)).

a. Proposal: The Tier II methodology developed for the proposed
Guidance provided a consistent means for interpreting narrative criteria that
protect aquatic lifé for all toxic pollutants with a very small number of
data. EPA proposed to require States and Tribes to use the Tier II
methodology to interpret their narrative criteria and where necessary to
establish WQBELs. Under procedure 6 of appendix F to part 132, EPA also
proposed the specific circumstances under which WET limits would be required
in a permit. Both EPA and the Initiative Committees thought that requiring
permit limits based on Tier II values would increase consistency among Great
Lakes States and Tribes. The Steering Committee also hoped that the
relatively stringent Tier II values would motivate some permittees to develop
the toxicity data needed to derive a Tier I criteria.

At the same time, EPA recognized that a facility with a WET limit could
argue that it had already reduced each of the individual pollutants in that
effluent sufficiently to protect the tested aquatic species in the receiving
water body (which often would be identical to the single species required as
the minimum data for a Tier II value), and that further reductions in the
amounts of individual pollutants based on a chemical-specific Tier II goal for
the water body were unnecessary. Consequently, EPA asked for comment on the
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need for requiring both permit limits based on Tier II values and permlt
limits for WET, as well as other options for harmonizing the two requirements.

b. Comments: Many commenters suggested that the Whole Effluent
Toxicity (WET) criteria be used in place of the aguatic life Tier II values
and furthermore, that the Tier II methodology be published as merely guidance
to the States and Tribes. Some commenters suggested that the Tier II values
and WET protocols overlap substantially. These commenters recommended that
both the Tier II methodology and guidance require that WET protocols be
utilized to interpret the narrative criteria, in lieu of the proposed Tier II
values. Some commenters thought that values derived using the Tier II method
would actually create less consistency among States and Tribes. Other
commenters preferred the proposed option of requiring use of both the Tier II
values and WET. ,

EPA disagrees that WET be used in place of the Tier II aquatic life
methodology and that the Tier II methodology be published as guidance. EPA
notes that the Tier II aguatic life methodology offers some significant
practical benefits for both the regulated community and the States and Tribes.
For the regulated community, the chemical-specific Tier II approach offers the
advantage of allowing the permittee to focus immediately on a single
contaminant for the purposes of designing effluent treatment. In contrast,
WET often leads to a facility conducting fairly extensive investigations to
identify the cause of adverse effects on the tested organisms and to develop
an effective approach to reducing the effects.

EPA notes that an individual discharger will not always need to have
both Tier II and WET limits in its permit in order to protect the narrative
water quality standards. However, EPA maintains as it did in its rulemaking
promulgated on June 2, 1989 at 40 CFR 122.44(d) (1) (vi) (C), that once a finding
is made that the discharge of a pollutant causes, has the reasonable potential
to cause, or contributes to the excursion above the narrative criterion,
reliance on WET alone, in lieu of chemical-specific limits must only be done
where the discharger can demonstrate that WET sufficiently guards against
excursions above the applicable water gquality standard (i.e., the Tier II
interpretation of the narrative standard}. EPA continues to believe that the
use of the Tier II methodology is important for deriving Tier II values to
determine whether a pollutant has the reasonable potential to exceed a Water
Quality-Based Effluent Limit (WQBEL).

c. Final Guidance: The final Guidance specifies the Tier II
methodology as the methodology States and Tribes will have to use in
interpreting their narrative water quality criteria for the protection of
aquatic life. Procedures 5 and 6 of appendix F to part 132 specify the
conditions under which chemical-specific and/or WET limits will be required
for an individual discharger. Both kinds of limits will not always be
necessary or required for a discharger. As described in section VIII.E of
this document, and consistent with 40 CFR 122.44(d) (1) (vi) (C), limits on
indicator parameters may be used in lieu of limits on the pollutant of concern
when implementing the narrative criteria, including, a WET limit in lieu of a
chemical numeric limit. However, when an indicator parameter is used, the
State or Tribe must ensure that the indicator parameter will attain the Tier
II interpretation of the "applicable water quality standard" (as described in
40 CFR 122.44(d) (1) (vi) (O)).

It should be hoted that a WET limit can not be used in lieu of a
chemical-specific limit where a total maximum daily load (TMDL), developed
pursuant to 40 CFR 130.7 and approved by EPA, and corresponding wasteload
allocation specifies the acceptable level for that chemical in a discharger's
effluent. A State, Tribe or permittee in the Great Lakes System that wished
to base permit limits on a TMDL, would need to generate a Tier I criterion or
a Tier II value that could then be apportioned among contributing sources (40
CFR 122.44(d) (1) (vii) (B)).
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Finally, it should be noted that Tier II values derived using the Tier
II methodology are the appropriate means of determining whether a pollutant is
or may be discharged into the Great Lakes System at a level which causes, has
the reasonable potential to cause, or contributes to an excursion above a
narrative criterion. WET testing is not an appropriate substitute for this
chemical-specific determination. EPA does not believe that the Tier II method
by itself would cause less consistency among the Great Lakes States and
Tribes. Currently, States have different mechanisms to translate narrative
criteria. EPA believes that the Tier II methodology enables States and Tribes
to translate their narrative criteria with the same mechanism.

2. Data Requirements

a. Proposal: The proposed Tier II methodology utilized all available
data and provided for derivation of a Tier II value when data sufficient to
derive a Tier I criterion are not available.

b. Commentsg: Several commenters were concerned that the data
requirements for the Tier II methodology were not adequate. Some commenters
recommended that EPA require a minimum of three to seven of the eight
taxonomic families specified. A few commenters further suggested that EPA, at
a minimum, require data for a daphnid, rainbow trout and fathead minnow.

c. Final Guidance: EPA believes that the Tier II minimum data
requirements are sufficient given the purpose of the Tier II methodology. As
des¢ribed in the proposal (58FR20835), the Initiative Committees sought to
ensure consistency among States in the Great Lakes System as to how limited
toxicity data are used to interpret narrative standards. The proposed aquatic
life Tier II methodology fulfilled this goal. Section 303 (c) (2) (B) of the CWA
specifies that States and Tribes shall adopt criteria for all toxic pollutants
for which presence in the affected waters could reasonably be expected to
interfere with designated uses adopted by the State or Tribe. The minimum
data required for the Tier II methodology promotes consistency in how this
requirement is implemented. The proposal provided a standaxrdized process for
utilizing available data to derive values for purposes of interpreting
narrative standards, thereby achieving greater consistency among the States
and Tribes in this activity.

3. Other Methods.for Tier II Values
a. Proposal: EPA's Science Advisory Board (SAB), in its report,

"Evaluation of the Guidance for the Great Lakes Water Quality Initiative,"
suggested the use of short-term and short-cut chronic toxicity tests to derive
a Tier II value. The SAB believed this could overcome the cost of completing
standard chronic toxicity tests. EPA invited comment on the appropriateness
of short-term and short-cut chronic tests for the derivation of Tier II
values.

b. Comments: Many commenters did not feel short-term or short-cut
chronic tests were appropriate for criteria or value derivation. Other
commenters supported the use of short-cut chronic tests, but did not provide
any examples of acceptable short-cut tests. One commenter did recommend a
short-term chronic test (7-day fathead minnow test, EPA/600/4-89/001).

At this time, EPA does not consider short-cut chronic tests appropriate
for the derivation of a Tier I criterion or Tier II values. EPA has serious
concerns over whether short-cut chronic tests can accurately predict effects
from long-term exposures. A short-cut chronic test is a short-term exposure
to an aquatic organism during a sensitive life stage(s) which might yield
toxicity results sipilar to those obtained from complete life-cycle, partial
life-cycle, or early life-stage tests. Although this type of test might yield
results that are similar to those from a complete chronic test for some
chemicals, significant exceptions can occur. No commenter pointed to any
studies in which a short-cut chronic method was compared to a complete life-
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cycle toxicity test for the same species. Without such validation or
verification of a short-cut chronic test, EPA is hesitant to allow its use as
a replacement for a life-cycle, partial life-cycle or early life-stage test.

EPA does, however, think that the 7-day Ceriodaphnid test, which
measures survival, growth and reproduction, is acceptable for use in deriving
Tier I criteria and Tier II values, because this is a life-cycle test
according to the American Society for Testing and Materials (See ASTM
Definition in the Administrative Record). EPA does not consider this test a
short-cut test because it is a life-cycle test. The 7-day duration is
appropriate for a life-cycle test with species in the genus Ceriodaphnia,
whereas a 21-day duration is appropriate for species in the genus Daphnia.

c. Final Guidance: The final Guidance does not allow data from
short-cut tests to be used in deriving a Tier I criterion or Tier II value.
However, the final Guidance does allow use of the 7-day Ceriodaphnid life-
cycle test for derivation of both Tier I criteria and Tier II values.

4. Adjustment ?actors
a. Proposal: The proposed Tier II methodology uses adjustment

factors obtained in the statistical analysis described by Host, et al. (1991)
in the draft paper, "Analysis of Acute and Chronic Data for Aquatic Life,"
{which may be found in the administrative record for this rulemaking) to
derive Tier II values from data for one to seven of the eight taxonomic
families required for Tier I calculations. Depending upon the number of Tier
I minimum data requirements satisfied by the data base, different adjustment
factors are applied to the lowest Genus Mean Acute Value to arrive at the
Secondary Acute Value (SAV). These adjustment factors are intended to relate
the results of one to geven toxicity tests to a FAV. EPA invited comment on
the selection of an 80th percentile in establishing the proposed adjustment
factors. EPA also invited comment on the use of a set of lower adjustment
factors to be used only where daphnid data were available as opposed to the
higher adjustment factors that would be necessary if data for the specified
daphnids are not required.

b. Comments: Several commenters also suggested that EPA set up a
hierarchy of toxicity testing requirements for Tier II. This would establish
the order in which data are added to the Tier II data set. Several of these
commenters suggested that EPA establish the hierarchy where more sensitive
species would be tebsted first.

It would be very difficult to set up a hierarchy of toxicity testing
requirements for Tier II because there is a range of sensitivities among
species that satisfy any one minimum data requirement and because the species
sensitivity varies with the pollutant under consideration. EPA believes it
would be speculative to create such a hierarchy and impose it on diverse
pollutants which elicit varying toxic responses.

Many commenters stated that the 80th percentile was too conservative and
recommended that EPA establish median or 50th percentile adjustment factors.
Some commenters supported the use of the 80th percentile adjustment factors.

A few commenters recommended that the level of protection for adjustment
factors be set at the 95th percentile to provide the same level of protection
as a Tier I criterion. Many of the comments supported the use of adjustment
factors with daphnid data rather than those without.

c. Final Guidance: When deriving Tier II values for chemicals for
which limited data are available for establishing permit limits, EPA desires
to be highly certain that adequate protection is afforded. EPA must be highly
certain that Tier II values provide a level of protection greater than or
equal to a Tier I criterion. EPA believes that use of a procedure that would
result in less protection than use of the 80th percentile would cause Tier II
values to be significantly less protective than Tier I criteria. Use of the
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50th percentile would allow less protection than a Tier I criterion in 50
percent of the cases. EPA does not believe that 50th percentile factors would
ensure that adequate protection is afforded in most cases. If the Tier II
value is thought to be unnecessarily low, the State, Tribe, or discharger can
generate the data necessary to allow derivation of a different (usually
higher) Tier II acute value or a Tier I FAV.

Possible factors were calculated in a number of ways in the draft report
on which the proposed adjustment factors were based. The proposed factors
were calculated as "overall 80th percentiles," i.e., the percentiles were
calculated as percent of the simulations rather than as percent of the
chemicals. After further consideration, EPA has decided that the most
appropriate adjustment factors to use are those that were calculated as
"medians of the 95th percentiles" on page 62 of the draft report because these
percentiles were calculated as percent of the chemicals (Host, et al., 1991).
These final adjustment factors (with daphnid required) are given in Table III-
5. In addition, some minor anomalies occur in the overall 80th percentile
values, but no such anomaly occurs in the medians of the 95th percentiles.
Further, the calculation of the assumed ACR is based on the percent of the
chemicals.

It might seem that the adjustment factors and the assumed ACR should be
based on the same percentile. Because the assumed ACR will often be used with
a Tier II acute value, it does not seem reasonable to increase the level of
protection by having both be at the 95th percentile; in this case it might be
appropriate to have the ACR at a lower percentile. 1In some cases, however, an
assumed ACR will be used with a Tier I FAV; in these cases it might be
appropriate to have the assumed ACR be the 95th percentile. It does not seem
prudent to use two different values for the assumed ACR, and so EPA has
retained the value of 18, which is based on the 80th percentile (see the next
section). The final Guidance also retains the use of adjustment factors "with
daphnid data."
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Table III-S
Adjustment Factors (with Daphnid Data Required)
Sample Size
(Number of Data Requirements Fulfilled)

Percentile 1 2 3 4 5 6 7
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5. Assumed ACRs
a. Proposal: In the proposal, EPA requested comment on the use of

assumed ACRs in place of experimentally derived ACRs, and particularly on the
use of 18 as the assumed ACR. When there are less than three experimentally
derived ACRs, the proposal required the use of enough assumed ACRs of 18
(along with experimentally derived ACRs) to bring the total number of measured
and assumed ACRs to three (See appendix A.XIII. of proposed part 132).

b. Comments: Several commenters supported the use of assumed ACRs
and the proposed assumed ACR of 18. One of those commenters suggested that
the assumed ACR of 18 be used as a cap. No comments were received which
questioned the use of assumed ACRs. Commenters suggested using alternate
assumed ACRs developed by the Eurcopean Centre for Ecotoxicology and
Toxicology. These ACRs are median values generated for various chemical
classes (e.g., pesticides, metal/organometals, etc.).

EPA agrees with commenters that use of assumed ACRs are appropriate when
experimentally derived ACRs are not available. EPA disagrees with that ACRs
should be developed using median values. EPA does not believe it is
appropriate to base ACRs on median values whether they are generated across
chemical classes or for a single class of chemicals, because the median will
be too low for half of the chemicals.

c. Final Guidance: The final Guidance retains the use of assumed
ACRs when insufficient experimentally derived ACRs exist. A final assumed ACR
of 18, based on an 80th percentile shall be used when there are insufficient
measured ACRs. EPA believes that it is inappropriate to alter experimentally
derived ACRs capping them at 18. The final Guidance requires experimentally
derived ACRs when available, but assumed ACRs shall be used where data are
lacking. Since the value of 18 is the 80th percentile, twenty percent of the
chemicals are expected to have larger ACRs. The final Guidance does not
preclude a State or Tribe from choosing an assumed ACR which is more stringent
(or greater than 18).

D. Comparison with the CWA and EPA's National Guidance

Section 118(c} (2) (A) of the CWA requires the water quality criteria for
the Great Lakes to be "no less restrictive" than the National criteria and
guidance. As EPA explained in the proposal, it will not promulgate Tier I
criteria for several pollutants for which National criteria exist. EPA
continues to believe that this decision does not make the Great Lakes criteria
"less restrictive” than National criteria. Moreover, EPA notes that its
decision to change the adjustment factors used to compute Tier II values makes
the Tier II values more closely resemble Tier I criteria. Tier II values will
now be as or more restrictive as Tier I criteria in 95 percent of all cases,
rather than 80 percent.

In the proposal EPA also explained that the Great Lakes Tier I criteria
for four pollutants that appeared to be less conservative than the National
criteria for the same pollutants were not actually less restrictive. EPA
continues to rely on that analysis. Similarly, EPA continues to rely on the
proposal's conclusion that the Tier II methodology is not less stringent than
the more general narrative standards allowed under the National program.

In response to comments on the proposal EPA has decided to express all
Tier I criteria for metals in terms of dissolved rather than total recoverable
concentrations. This change results in criteria that are more appropriate
but, arguably, less-stringent than the National criteria (which are expressed
as total recoverable concentrations). As explained above in the discussion of
this issue, EPA has already begun to allow the use of dissolved values for
metals under the National program. EPA intends to continue revising the
National program to be more consistent with the Great Lakes program on this
issue.
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E. Conformance with the Great Lakes Water Quality Agreement
1. Tier I Aquatic Life Criteria and Methodoloav

The Great Lakes Water Quality Agreement (GLWQA)sets out both general and
specific "objectives" for water quality in the Great Lakes. The specific
objectives include a list of concentration levels for individual pollutants
set out in Annex 1 to the GLWQA. The Annex indicates that some of these
levels were chosen to protect aguatic life. (Other levels protect either
human health or wildlife.) Some of the Annex 1 concentrations for the
protection of aquatic life, however, appear to be more conservative than the
corresponding final Tier I criteria for aquatic life. EPA nevertheless
believes that the final criteria, as well as the methodology from which they
were derived, conform with the provisions and objectives of the GLWQA.

In the first place, the language of the GLWQA itself shows that neither
the general not the specific objectives are legally binding, precise
standards. Article III (general cbjectivesg), Article IV (specific objectives)
and Annex 1 (specific objectives) all describe their provisions as
"objectives," or goals, rather than requirements. Further, both Article II
and Annex I use the permissive term "should" rather than the mandatory
"shall." Article IV contains some provisions that appear more mandatory, but
they do not relate to the achievement of specific water quality requirements.
Moreover, it describes the Annex 1 numbers as "desired" levels rather than
requirements. Consequently, EPA thinks it is reasonable to believe that the
framers of the GLWQA did not intend the Annex 1 numbers to become enforceable,
mandatory requirements under U.S. or Canadian law. (The U.S. Department of
State reached the same conclusion where it analyzed the GLWQA for the Office
of Management and Budget in 1978.)

EPA also believes that the Great Lakes Critical Programs Acto of 1990
did not change the legal status of the GLWQA's objectives or provisions.
Section 118(c) (2) (A) of the CWA directs EPA to adopt guidance that "conforms"
with the objectives of the GLWQA. "Conform" means to "make similar" or "bring
into harmony," not to "duplicate" or "follow precisely." The very same
sentence in section 118 of the CWA shows that Congress knew how to require a
closer relationship-when it wanted to impose one: it requires EPA's guidance
to be "no less restrictive than the provisions of [the CWA] and National water
quality criteria and guidance." Clearly, Congress did not impose the same
standard with respect to the general and specific objectives of the GLWQA.

EPA also finds it significant that section 118(c) (2) (A) of the CWA
directs EPA to develop numeric limits for the Great Lakes waters rathexr than
simply to incorporate the GLWQA numeric values. EPA believes that Congress
would have been very explicit if it had intended to deprive EPA of the
authority to exercise its own judgement on the technical and scientific issues
involved. Moreover, the legislative history shows that Congress knew and
approved of the ongoing work of the Great Lakes Initiative Committees. S.
Rep. 101-339. 101st Cong., 2d Sess. at 18 (June 27., 1990); 136 Cong. Rec.
S15616 (Oct. 17, 1990). Since the legislative history so prominently
acknowledges the committees' work, it is reasonable to assume that Congress
expected EPA to develop its own criteria. Consequently, EPA does not believe
that "conformance" with the GLWQA requires the numeric criteria proposed to be
identical to or no less restrictive than the GLWQA objectives, including
individual Annex 1 values. Rather, EPA's guidance as a whole needs to further
the objectives of the GLWQA. In EPA's judgement, the final Tier I aquatic
life criteria are consistent with the general objective that Great Lakes
waters should be "free from materials...that...will produce conditions that
are toxic or harmful to ...aquatic life." Great Lakes Water Quality Agreement
of 1978, Art. III, para. (d).

In the preamble to the proposed rule, EPA stated that it would seek to
revise some of the Specific Objectives of the Agreement. EPA, however, has
reconsidered this approach. 1In light of all the strong evidence that the
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Specific Objectives were meant to be goals rather than requirements, EPA
believes revisions are unnecessary. It does not intend to pursue them at this
time.

2. Tier II Values and Methodology

Tier II is a conservative methodology designed to establish
environmentally protective limits on the discharge of pollutants into the
Great Lakes System. The methodology will regulate the discharge of certain
pollutants which, in certain Great Lakes States, may have been regulated by
narrative criteria rather than specific numeric criteria. The Tier II
methodology is consistent with the general objective of the GLWQA cited above.
Moreover, it serves as a translator mechanism for that "narrative" objective.
The Tier II methodology will enhance protection of agquatic life in the Great
Lakes basin and will serve the GLWQA's purpose of promoting consistency in the
regulation of toxics in the Great Lakes basin. Therefore, it also "conforms"
to the GLWQA.
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IV. BIOACCUMULATION FACTORS

A. Summa of Final Rule

The final Guidance is similar in substance to the Guidance proposed on
April 16, 1993, except for the following changes:

-- Taking into account the freely dissolved concentration of a chemical
in the derivation of bioaccumulation factors (BAFs) for organic chemicals.

-- Use of the equation, baseline BCF = Kyy in place of the equation
originally proposed, when predicting a bioconcentration factor (BCF) from a
chemical's octanol-water partition coefficient (K,) for organic chemicals.

-- Use of a model adapted from Gobas (1993) rather than the model
discussed in the proposal to determine food-chain multipliers (FCMs) for
organic chemicals, which provides FCMs for the entire range of K,ws, rather
than defaulting to one for log K,ws greater than six.

-- Addition of an option for predicting a BAF based on the biota-
sediment accumulation factor (BSAF) methodology as the second most preferred
method in the hierarchy for derivation of BAFs for organic chemicals.

-- The use of standard lipid values of 3.10 percent in edible tissue of
trophic level 4 fish and 1.82 percent in edible tissue for trophic level 3
fish for use in determining human health BAFs for organic chemicals in place
of the lipid value originally proposed. The use of standard lipid values of
10.31 percent in whole body of trophic level 4 fish and 6.46 percent in whole
body for trophic level 3 fish for use in determining wildlife BAFs for organic
chemicals in place of the value originally proposed.

-- BAFs for individual PCB congeners, weighted by their relative
concentrations in salmonids, which is the predominant route of exposure,
rather than the mean of the nine most common congeners or calculation from
concentrations of total PCBs in fish and ambient water.

B. Explanation of Final Provisions
1. BAFs

Aguatic organisms are exposed to chemicals through the water that they
live in, the food that they eat, and contact with sediment. Chemicals enter
these organisms via gills, epidermis, or the gastrointestinal tract; this
uptake of chemicals process is called biocaccumulation. For certain chemicals,
uptake through the food chain is the most important route of exposure. As
lower trophic level organisms are consumed by higher trophic level organisms,
the tisgue concentrations of some chemicals increase through one or more
trophic levels so that residues in organisms at trophic level 3 and 4 might be
many orders of magnitude greater than the concentration of the chemical in the
ambient water. While the concentration in the ambient water may be too low to
affect the lowest level organisms, this biomagnification process can result in
exposure concentrations for the consumers of top trophic level aquatic
organisms that are above the fish tissue concentrations that correspond to
current Clean Water Act (CWA) section 304 (a) water gquality criteria by several
orders of magnitude (58 FR 20816). Table I-1 in the proposed Guidance (58 FR
20816) compares the measured concentrations of PCBs and three pesticides found
in fish tissue (De Vault 1993a) with the fish tissue concentrations
corresponding to current CWA section 304 (a) water quality criteria at a 109
risk level. Consumers of these fish would be consuming fish that contain up
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to 200 times the levels of PCBs calculated in the 304 (a) criteria to
correspond to a 1075 risk. '

In the final Guidance, as in the proposal, EPA relies on BAFs to reflect
the propensity of archemical to accumulate in the tissues of aguatic
organisms, accounting for exposure from all sources of a chemical. In order
to properly account for exposure to a chemical, both the wildlife criteria and
the human health criteria and values have been developed to incorporate
appropriate BAFs. In addition, the human health BAFs are used to identify
Bioaccumulative Chemicals of Concern (BCCs) which warrant increased attention,
and more stringent controls, within the basin. See discussion of BCCs in
section II.C.8 of this document.

As discussed in the proposal, bioaccumulation refers to the net
accumulation of a substance by an aquatic organism from its ambient water,
sediment and food. A BAF represents the ratio (in L/kg) of a substance's
concentration in the tissue of aquatic organisms to its concentration in the
ambient water in situations where both the organism and its food are exposed
and the ratio does not change substantially over time. Measured BAFs are
based on field data.

A BCF (in L/kg) is the net accumulation of a substance by an aquatic
organism from the ambient water only through gill membranes or other external
body surfaces. BCFs are determined either by measuring bioconcentration in
laboratory tests (comparing fish tissue residues to chemical concentrations in
test waters), or by.predicting the BCF from the octanol-water partition
coefficient (Kgw or P) of a chemical. The equation, log BCF = 0.79 log Kow -
0.40, was used in the proposal to relate the BCF and the octanol-water
partition coefficient for a chemical (see 58 FR 20859).

EPA's 1991 National guidance documents, the "Technical Support Document
for Water Quality-based Toxics Control” and draft "Assessment and Control of
Bioconcentratable Contaminants in Surface Waters," recommend a methodology for
estimating the BAF where a field-measured BAF is not available. This
methodology predicts the BAF by multiplying the BCF by a factor which accounts
for the biomagnification of a chemical through trophic levels in a food chain.
The numerical factor which represents the magnitude of this biomagnification
through the food chain is called the food-chain multiplier (FCM) in these 1991
National guidance documents. In the 1991 documents and the proposed Guidance,
EPA calculated the FCMs using a model of the step-wise increase in the
concentration of an organic chemical from phytoplankton (trophic level 1)
through the top predatory fish (trophic level 4) of a food chain (Thomann,
1989) (see 58 FR 20859 for a discussion of the Thomann model) .

2. Measured and Predicted BAFs
a. Hierarchy of Methods.
i. Proposal: The proposed Guidance listed three methods for deriving

BAFs for organic chemicals, described below in order of decreasing preference:

(1) A BAF measured in the field, preferably in fish collected in the
Great Lakes which are at the top of the food chain;

(2) A BAF predicted by multiplying a BCF measured in the laboratory,
preferably on a fish species indigenous to the Great Lakes, by the food-chain
multiplier; and,

(3) A BAF predicted by multiplying a BCF calculated from the log Kow
(using the equation, log BCF = 0.79 log Kow - 0.40 (Veith and Kosian, 1983))
by the food-chain multiplier.

Subsequent to the proposed Guidance, EPA requested comment in a Notice
of Data Availability (59 FR 44678) on incorporation of a BAF derived from the
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BSAF methodology as the second method 1n the hierarchy for deriving BAFs for
organics.

ii. . Comments: Many commenters stated that field-measured BAFs and
predicted BAFs for a chemical do not correlate well and in most cases the
predicted BAF for a_chemical overestimates the field-measured BAF. Because of
this the commenters advocated using only field-measured BAFs when deriving
human health and wildlife criteria.

Several commenters argued that BCFs should be used instead of BAFs
because of the high degree of variability and site-specificity in field-
measured BAFs; the current state of the science does not support the
transition from BCF to BAF; and biomagnification might be due to data
anomalies and oversimplification of the food chain rather than trophic
transfer of a chemical.

Many commenters wanted EPA to discuss the uncertainty associated with
the BAFs because they were concerned that all the uncertainties inherent in
each portion of the methodology could produce an aggregate uncertainty larger
than the BAF.

Several commenters questioned the use of a combination of the Veith and
Kosian (1983) regression equation with the Thomann model (1989), and suggested
using either the whole Thomann approach or testing the validity of the
combination approach.

Many commenters suggested using the BSAF or Bioavailability Index (BI)
for derivation of criteria in place of the BAF. Along the same lines, many
commenters advocated using the concentration in sediments instead of ambient
water when deriving criteria because sediments are the primary repository of
chemicals with log Kyw& greater than four and using minute, trace water
concentrations of chemicals with log Kyyws greater than four in the derivation
of BAFs will result in inappropriately high values.

Finally many commenters wanted the flexibility to revise the BAF when
new data become available, while others stressed the need for communication
between EPA and the regulatory agencies to share data on BAFs.

EPA does not agree that the field-measured BAFs and predicted BAFs for a
chemical do not correlate well. The adaptation of the Gobas model for
estimating FCMs (see discussion in section IV.B.4 below on the Gobas model)
reduces much of the uncertainty and variability associated with comparing
field-measured BAFs and predicted BAFs. A comparison of the BAFs predicted by
the Gobas model (1993) against the field-measured BAFs from Oliver and Niimi
(1988) for the 52 chemicals which have field-measured BAFs for at least three
fish shows that differences between the mean BAFs are less than a two-fold for
46 of the 52 chemicals, and less than a three-fold for 51 of the 52 chemicals
{(zipf, 1995). EPA concludes that when field-measured BAFs are not available,
the model used in the final Guidance acceptably predicts BAFs for the Great
Lakes System.

EPA partially agrees with commenters who advocate using field-measured
BAFs when deriving criteria. In the proposal, Tier I criteria and Tier II
values for human health and wildlife were differentiated based on the quantity
and quality of toxicological data only. After reconsideration, EPA has
decided to differentiate the Tier I criteria and Tier II values for human
health and Tier I criteria for wildlife based on the gquantity and quality of
both the toxicological and biocaccumulation data. The minimum toxicological
data for human health is discussed in section V and for wildlife in section
VI. The new minimum BAF data required to derive Tier I human health criteria
for organic chemicals include either: (a) a field-measured BAF; (b) a BAF
derived from the BSAF methodology, or (c¢) a chemical with a BAF 1ess than 125
regardless of how the BAF was derived. The new minimum BAF data required to
derive Tier I wildlife criteria for organic chemicals include either: (a) a
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field-measured BAF, or (b) a BAF derived from the BSAF methodology. For all
inorganic chemicals, including organometallics such as mercury, the minimum
BAF data required to derive a Tier I human health and wildlife criteria
include either: (a) a field-measured BAF or (b) a laboratory-measured BCF.
For the majority of inorganic chemicals, the BAF is equal to the BCF (i.e.,
FCM = 1) because there is no apparent biomagnification or metabolism. The
basis for these new requirements is explained below. .

Requiring the use of field-measured BAFs or field-measured BSAFs when
deriving Tier I criteria for organic chemicals with predicted BAFs greater
than 125 eliminates for these Tier I criteria concerns about the effect of
metabolism on the BAF. This is the case because field studies measure
chemical concentrations in the tissues of the fish that are exposed to the
chemical from food, ambient water and sediment. The measured concentrations
in the fish inherently account for the effect of metabolism from all sources
of exposure. On the other hand, the concentration of the chemical in fish
tissue from laboratdry-measured BCF accounts for exposure from ambient water
only. Consequently, BCFs do not account for the effect of metabolism of
chemicals accumulated from exposure through the diet of the aquatic organism.
Metabolism may either increase or decrease the concentration of a chemical and
its by-products in the tissue of an aquatic organism. EPA's BAF methodology
uses a model (Gobas, 1993) to predict the accumulation of a chemical from food
sources. The model of Gobas (1993), however, does not account for the effects
of metabolism; in other words, the entire concentration of the chemical input
to the model plus the concentration biomagnified through the food chain is
predicted to accumulate in the fish tissue. Consequently, BAFs based on
multiplying a laboratory-measured BCF timeg a FCM (predicted from Gobas, 1993)
may either under- or overestimate the amount of a chemical a fish will
bicaccumulate. In addition, predicted BAFs that are obtained by multiplying a
predicted BCF by a FCM make no allowance for metabolism.

EPA has decided that Tier I criteria, which must be adopted into State
regulations and become the goal for permit limits throughout an entire State,
should accurately account for the effects of metabolism. Accordingly, EPA is
requiring the use of field studies for determining a BAF to be used in the
derivation of a Tier I criterion for human health.

Tier I human health criteria may also be derived for chemicals with BAFs
less than 125 regardless of which of the four methods specified in the final
Guidance ig used to derive the BAF. For chemicals with a BAF less than 125,
exposure from consumption of fish is less than or equal to the exposure from
consumption of drinking water. This assumes a fish consumption rate of 15
grams per day and drinking water consumption of two liters per day. Thus for
these chemicals the effects of metabolism by aquatic organisms are not as
significant a determinant of ultimate human exposure as for chemicals with
larger BAFs. Therefore, for organic chemicals with a BAF less than 125, all
four methods specified in the final Guidance can be used to obtain a BAF used
to derive Tier I criteria.

EPA has decided, notwithstanding the fact that predicted BAFs will at
best only partially account for the effects of metabolism, to allow derivation
of Tier II human health values using BAFs based on BCFs and the FCM. EPA's
decision is based on several factors. First, as described elsewhere in this
document, available information indicates a very good correlation between
predicted BAFs based on the methodology in the final Guidance and field-
measured BAFs. Therefore, it appears that the error introduced by using
predicted BAFs rather than field-measured BAFs may be relatively small for
many chemicals. Second, Tier II values by definition are based on a less than
ideal data base. Acknowledging that the data available is not perfect for
Tier II chemicals, EPA believes that it is nevertheless important to protect
human health from potential adverse effects resulting from their discharge to
surface waters. The Tier II methodology, including use of predicted BAFs,
specifies the best available protocols for assessing protective ambient levels
for these chemicals for which Tier I data are not available This will provide
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consistency among Great Lakes States and Tribes in the interpretation of
narrative human health criteria when establishing water quality-based effluent
limitations (WQBELs). To the extent that a discharger of a chemical for which
a Tier II value is established on the basis of a predicted BAF questions
whether a field-measured BAF would not provide a more accurate measure of
bicaccumulation, that discharger is free to conduct an adequate field study
and request that it-be utilized by the appropriate regulatory authority in
establishing a Tier II value or Tier I criterion. Finally, for those
chemicals where available data indicates that metabolism is likely to
considerably increase or decrease a predicted BAF, appendix B section VIII of
the final Guidance allows States and Tribes to modify the predicted BAFs
accordingly. EPA believes that derivation of an "effective FCM" for certain
chemicals, as described in the proposed Guidance, may in many cases reasonably
account for the metabolism. However, States and Tribes are not limited to the
use of an "effective FCM" in correcting a predicted BAF for metabolism.

EPA disagrees with commenters that BCFs should be used instead of BAFs.
Biocaccumulation is what occurs in nature, and is what determines the total
concentration of chemicals in aquatic organisms that are consumed by humans
and wildlife. For some chemicals the biomagnification of a chemical through
the food chain can be substantial. Using BCFs, which only account for
exposure from the ambient water, could substantially underestimate the
potential exposure to humans and wildlife for some of these chemicals and
result in criteria or values which are underprotective. The use of BAFs,
which account for uptake from all sources, will ensure that the potential
exposure from these chemicals is adequately accounted for in the derivation of
human health and wildlife criteria. Using BAFs is the most comprehensive and
scientifically valid approach. As mentioned in the proposal (58 FR 20858),
BAFs have been used in deriving human health criteria development since 1980.

EPA recognizes that field-measured BAFs will have some variability from
site to site. In recognition of this, EPA allows the derivation of site-
specific BAFs as discussed in procedure 1 of appendix F to part 132. Although
there might be some variability in field-measured BAFs, it does not invalidate
their usefulness in estimating the potential exposure to humans and wildlife,
nor does it imply that BAFs are less accurate than BCFs in predicting that
exposure.

In addition, EPA does not agree with commenters that biomagnification
might be due to data anomalies and oversimplification of the food chain.
There is ample evidence of biomagnification occurring because of trophic
transfer of chemicals. The importance of uptake of chemicals through the diet
and the potential for a stepwise increase in biocaccumulation from one trophic
level to the next in natural systems has been recognized for many years
(Hamelink, et. al., 1971). Many researchers have noted that the BAFs of some
chemicals in nature exceed the BCFs measured in the laboratory or estimated by
log Kyow models (e.g., Oliver and Niimi 1983, Oliver and Niimi 1988, Niimi
1985, Swackhammer and Hites 1988).

Further, EPA believes that the state of the science supports the use of
BAFs. EPA's Science Advisory Board (SAB) in its December 16, 1992, report on
the Evaluation of the Guidance for the Great Lakes Water Quality Initiative
stated that the BAF procedure is more advanced and scientifically credible
than existing BCF procedures and that the use of the BCF, FCM, and BAF
approach appears to be fundamentally sound (EPA-SAB-EPEC/DWC-93-005). In a
subsequent SAB report on August 12, 1993 on the ongoing revision of the
methodology for deriving National Ambient Water Quality Criteria for the
protection of human health (EPA-SAB-DWC-93-016), the Drinking Water Committee
reported on a similar BAF methodology. Although cautioning that its
"criticisms should hot be taken as a recommendation to relax standards or to
ignore the potential for biocaccumulation where it is known to play an
important role," the Drinking Water Committee also stated that "for the time
being, the Agency should focus attention on BCFs rather than BAFs, because of
the higher likelihood of collecting an adequate BCF data base.” 1In evaluating
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the two SAB committee reports, it is important to keep in mind that the first
committee was reviewing the proposed BAF methodology for the Great Lakes
Guidance, while the second committee was reviewing a similar proposed
methodology that would be applicable nation-wide. Thus, the second
committee's recommendation that a sufficient BAF data base may not be
available at the present time to derive BAFs for chemicals for nation-wide
criteria guidance does not imply that sufficient information is not available
to develop BAFs for regional water quality standards in the Great Lakes.
Indeed, to rely on BCFs in the Great Lakes System would be directly contrary
to the Drinking Water Committee's exhortation that their criticism not be
taken as a recommendation "to ignore the potential for biocaccumulation where
it is known to play an important role." EPA has revised the BAF methodology
where possible at this time to take into account the concerns raised by both
SAR Committees, and.believes after careful review of SAB and public comments
that use of BAFs in the final Guidance represents the most scientifically
defensible approach for accounting for chemical uptake by aquatic biota in the
Great Lakes System.

EPA also recognizes there were some uncertainties in application of the
proposed BAF methodology and has addressed these in the final Guidance. For
example, to reduce the uncertainty in predicting the biomagnification of
chemicals, EPA is using a model in the final Guidance that uses Great Lakes
specific parameters and includes a benthic food chain component to estimate
FCMs. In addition, the final Guidance takes into account the freely dissolved
concentration of a chemical in the derivation of BAFs for organic chemicals.
Taking the freely dissolved concentration into account will eliminate much of
the variability associated with specific waterbodies because most of the site-
specific differences in biocaccumulation arises from the partitioning of the
chemical to the particulate organic carbon and dissolved organic carbon of the
water column. However, professional judgement is still required throughout
the derivation of BAFs and a degree of uncertainty is still associated with
the determination of any BAF, BSAF, BCF or K,,. Despite this uncertainty,

EPA maintaing that BAFs are the most useful measure of the exposure of an
aquatic organism to all chemicals.

EPA agrees with those commenters who suggested the use of the BSAF
approach for deriving BAFs and has modified the proposed hierarchy of methods
for deriving BAFs to include a BAF derived from the BSAF methodology as the
second preferred method after field-measured BAFs. The BSAF provides a method
by which the concentrations of chemicals in the sediment are related to the
concentrations in fish tisgsue. The concentrations of chemicals with log Kyws
greater than 6.5 are greater in the sediment than in the water column and more
readily measured; therefore use of the BSAF reduces the uncertainty associated
with relating concentration in fish tissue to the concentration in the water
column for these chemicals. This is particularly true for chemicals with
higher K;yw8 since these generally show a greater affinity for sediments. The
BI is the same method as the BSAF and the terms can be interchanged. For
further details on deriving BAFs using the BSAF methodology, and the data
supporting the approach, see the final Great Lakes Water Quality Initiative
Technical Support Document for the Procedure to Determine Bioaccumulation
Factors (EPA 820-B-95-005) (BAF TSD) for BAFs which is available in the public
docket for this rulemaking.

In response to commenters who wanted EPA to develop sediment criteria
instead of water criteria, EPA asserts that ambient water quality criteria
provide a measure of acceptable chemical levels in the medium in which non-
benthic aquatic organisms primarily exist, and are therefore an important
measure of acceptable environmental condltlons for these organisms. EPA
agrees that sediment criteria may also provide useful indices of acceptable
chemical levels, especially when the greatest risks are known to be associated
with toxic effects to benthic organisms.

EPA has changed the final Guidance in response to commenters' concerns
with the use of the Veith and Kosian regression equation in combination with
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the Thomann model (1989). In the final Guidance, the equation baseline BCF =
Kow that is used to predict BCFs is equivalent to the equation BCF{® = Kow for
log Kows less than three that is used in the Gobas 1993 model to predict FCMs.
Thus there is no longer a need to validate the use of the regression equation
by Veith and Kosian (1983) in combination with the Thomann model (1989).

Finally, EPA agrees with commenters that it is important to revise BAFs
when new data become available and anticipates that the (Clearinghouse
discussed in section II.C.1 will provide the mechanism through which new data
are evaluated and disseminated. In addition, the final hierarchy of data
preference allows for the incorporation of new data. For example, if a field-
measured BAF is calculated for a chemical for which only a predicted BAF was
previocusly available, preference would be given to the field-measured BAF.

iii. Final Guidance: EPA revised the proposed hierarchy of methods for
deriving BAFs based on public comments. The final Guidance lists four methods
for deriving BAFs for organic chemicals, listed below in order of decreasing
preference: a BAF measured in the field, in fish collected from the Great
Lakes which are at or near the top of the food chain; a BAF derived using the
BSAF methodology; a BAF predicted by multiplying a BCF measured in the
laboratory, preferably on a fish species indigenous to the Great Lakes, by the
FCM; and a BAF predicted by multiplying a BCF calculated from the K,y by the
FCM.

b. Field-Measured BAFs
i. Propogal: As discussed above, the proposal stated a preference

for using field-measured BAFs over predicted BAFs. This preference stems from
the fact that field-measured BAFs automatically account for any
biomagnification and metabolism that might occur. The proposal also stated
that field-measured BAFs should be based on fish species, preferably living in
the Great Lakes at or near the top of the aquatic food chain. In its December
16, 1992 report, the EPA's SAB stated that field-measured BAFs must be
interpreted very carefully, and it should be recognized that they might
contain substantial errors and variability due to several factors (see 58 FR
20860) . *

ii. Comments: Many commenters stated that the field-measured BAFs
might contain substantial errors and expressed a preference for the more
established BCF. Other commenters were concerned that the field-measured BAFs
were based on a single data source, that limiting the data base to the Great
Lakes for calculation of field-measured BAFs ignores a wealth of information,
and that it was important to show that the BAFs measured in one lake
accurately predict fish tissue levels in other Great Lakes. Several
commenters suggested developing guidelines for measuring and/or evaluating
field-measured BAFs, which would include provisions for the simultaneous
collection of water and fish tissue and accounting for fish mobility, as well
as discussing the importance of the sampling location and temporal change.

EPA acknowledges that there can be errors in determining field-measured
BAFs, as with any field-measurements, and has attempted to minimize these
potential errors when deriving BAFs for the final Guidance by carefully
screening the data used to calculate the BAFs. EPA continues to contend that
a field-measured BAF is a more accurate gauge of what is occurring in nature
than a laboratory-measured or -predicted BCF because the BAF measures the
actual impacts of biomagnification, biocavailability, concentration in the
sediment, growth diiution, and metabolism rather than predicting them through
use of a model.

EPA also agrees with the SAB's comments and with commenters concerned
about the difficulty of collecting and interpreting field-measured BAFs. EPA,
however, thinks that States and Tribes can adequately use and interpret field
studies. To assist them in this task, EPA plans to provide guidance
concerning the determination and interpretation of field-measured BAFs before
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the States and Tribes are required to adopt water quality standards congistent
with the final Guidance. This will provide interested parties with a set of
procedures that will assist them in collecting and interpreting the field-
measured BAFs.

The majority of data used to calculate the field-measured BAFs in the
final Guidance came from the data of Oliver and Niimi (1988). This data set
is generally recognized as being the most complete set of data available in
the Great Lakes for estimating field-measured BAFs. EPA acknowledges that the
data from Oliver and Niimi come from Lake Ontario, but believes that the data
can be used to predict BAFs in other Great Lakes because the values take into
account the percent lipid and are based on the freely dissolved concentration
of the chemical in the ambient water. Taking the lipid content into account
allows the data to be applied to other fish species. Derivation of the BAFs
on a freely dissolved basis from field data eliminates the site-specific
nature of the BAFs caused by the amounts of dissolved and particulate organic
carbon present at the field site and therefore, allows the use of the derived
BAFs in the other Great Lakes.

Using data from the Great Lakes is preferable to using information from
other bodies of water because it better represents the physical, chemical, and
hydrological conditions present within the Great Lakes.

iii. Final Guidance: The final Guidance requires that field-measured
BAFs be the preferred method for deriving BAFs because of their ability to
account for biomagnification, growth, metabolism, concentration in the
sediment, and biocavailability.

c. Field-Meagsurxed BSAFs .
i. Proposal: As discussed in the August 30, 1994 Notice of Data

Availability (59 FR 44678), BSAFs can be used for measuring biocaccumulation
directly from concentrations of chemicals in surface sediments or to estimate
BAFs. Because BSAFs are based on field data and incorporate the effects of
metabolism, biomagnification, growth, concentration in the sediment, and
biocavailability, BAFs derived from the BSAF methodology will incorporate the
net effect of these factors. The BSAF approach is particularly beneficial for
developing water quility criteria for chemicals such as polychlorinated
dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) and
certain biphenyl congeners which are detectable in fish tissues and sediments
but are difficult to measure in the ambient water.

BSAFs are measured by relating lipid-normalized concentrations of
chemicals in an organism to organic carbon-normalized concentrations of the
chemicals in surface sediment samples associated with the average exposure
environment of the organism. The BSAF is defined as:

. C,
BSAF = ——
Csoc
where:
c, = the lipid-normalized concentration of the chemical in
tissues of the biota (ug/g lipid).
Csoc = the organic carbon-normalized concentration of the

chemical in the surface sediment (ug/g sediment organic
carbon) .

For further explanation, see the BAF TSD.

ii. Comments: Commenters generally supported the use of the BSAF
methodology in deriving BAFs. Some commenters stated that while chemlca}s in
the sediment may contribute to biocaccumulation, the proposed BSAF model is
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only valid if limited to a chemical- and site-specific context. Some
commenters suggested that EPA more fully address the issue of relative
concentrations of a chemical in the sediment and water column.

Other commenters questioned the validity of data for reference chemicals
used when deriving BAFs from the BSAF methodology since the data are from a
single unpublished study. Others raised questions about the availability of
the study.

EPA acknowledges that BAFs derived from field-measured BSAFs require
chemical-, species- and site-specific data. EPA is not intending to place an
undue burden on the States, Tribes or dischargers to generate data. If
pertinent data are available, EPA has set forth a methodology in which they
can be used. Basing the BSAF on lipid-normalized concentrations and organic
carbon-normalized concentrations eliminates many of the species- and site-
specific characteristics, and therefore the BSAF is applicable to a wider area
than that at which it was measured.

In response to commenters' concerns about the relative concentrations of
a chemical in the sediment and the ambient water, EPA believes that fish are
exposed to organic chemicals through contact with water, food and, and to some
extent, sediment. At steady-state, the concentrations of these chemicals in
water or surface sediment, although numerically quite different, are equally
useful for prediction of biocaccumulation. in fish. When concentrations of some
chemicals are temporally variable and/or nondetectable in water, BSAFs can
provide the most reliable field-measurement of biocaccumulation. BAFs are
needed, however, to calculate water quality criteria. Fortunately, the BSAF
methodology inherently includes a measure of the disequilibrium that usually
occurs between the sediment-water distribution of the chemicals by using
reference chemicals for which a field-measured BAF is available. The relative
concentrations of the chemical in the sediment and water are therefore
accounted for in the BSAF. The BSAF method translates the biocaccumulation and
disequilibrium information presented by the BSAF into a BAF through comparison
to reference chemicals with similar sediment-water disequilibrium at the same
site. In this method the reference chemicals provide key relationships
between measured BSAFs and BAFs for the ecosystem.

EPA understands the commenters' concerns with the availability of the
data used for deriving BAFs from the BSAF methodology. All the BSAF, BAF and
Kow data used to derive the BAFs based on the BSAF methodology were presented
in the August 230, 1994 Notice of Data Availability (59 FR 44678). EPA
acknowledges that some of the fish and sediment analytical data have not been
published. However, the use of the Oliver and Niimi data (1988), which have
been published, to demonstrate correlations and numerical similarity between
BSAFs and BAFs calculated from the two independent data sets should provide
additional assurance of the applicability of the unpublished data for
demonstration of the BSAF method for deriving BAFs from BSAFs.

iii. Final Guidance: In the final Guidance, a BAF derived from the
BSAF methodology is added as the second most preferred method in the hierarchy
for derivation of BAFs for organic chemicals.

d. Measured and Predicted BCFs
i. Proposal: The proposed Guidance preamble (58 FR 20859) discussed

three analytical techniques that can be used to measure organic chemicals in
tissue and water for the purposes of establishing a laboratory-measured BCFs:
gas chromatography, high pressure liquid chromatography or radio-labeled
organic chemicals.

The proposed Guidance predicted BCFs from the octanol-water partition
coefficient (Koy or P} of a chemical using the eguation:

log BCF = 0.79 log Kow - 0.40 (Veith and Kosian, 1983)
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Subsequen; to the proposed Guidance, EPA requested comment in the August 30,
1994, Notice of Data Availability (59 FR 44678) on the use of an alternative
equation from the proposal to predict BCFs. The equation was:

BCF,’ = Kqy

where the BCF{® is reported on a lipid-normalized basis using the freely
dissolved concentration of the chemical in the water.

ii. Comments: Some commenters indicated that use of radio-labeled
organic compounds would overestimate the laboratory-measured BCF. Other
commenters stated that difficulties with radio-labeled materials are easily
avoided in actual practice.

Several commenters stated that predicted BCFs should not be used for
chemicals that are suspected of metabolism. Many commenters supported the
change from the Veith and Kosian (1983) equation to the equation BCF{® = K.y,
but recommended that EPA gpecify the limitations of its use; commenters
wanted EPA to be explicit about the assumed percent lipid in derivation of the
BCF. Several commenters requested development of guidelines for measuring

Kow -

EPA partially agrees with the commenters who recommended against the use
of radio-labeled organic chemicals for measuring BCFs because the organism may
also accumulate a metabolite of the parent compound, thereby overstating the
actual BAF. Attempts to measure the amount of radio-labeled compound obtained
through tissue analysis, instead of measuring the radiocactivity of the fish,
have not been definitive. There is also the possibility of contamination of
the labeled compound. Because of these concerns, EPA has decided that BCFs
for organic chemicals may be based on measurement of radioactivity only when
the BCF is intended to include metabolites or when there is confidence that
there is no interference due to metabolites.

EPA partially agrees with commenters who suggest that predicted BCFs
should not be used for chemicals that are suspected of metabolism. EPA stated
in the Technical Support Document for the Procedure to Determine
Bioaccumulation Factors (EPA-822-R-94-002) that the relationship BCF{ = Kgw
is applicable to organic chemicals which are either slowly or not metabolized
by aquatic organisms. Since predicted BCFs do not account for metabolism,
they will not be used in the derivation of Tier I human health and wildlife
criteria unless the predicted BAF is less than 125. Predicted BCFs, however,
can be used in the derivation of Tier II human health values if no laboratory-
measured BCF data are available. For a more detailed discussion on Tier II
values, see section IV.B.2.a.ii of this document.

In response to commenters' questions regarding the assumed percent
lipid, the 1983 average percent lipid associated with the Veith and Kosian
equation was 7.6. The BCF in the equation BCF{ = K, is reported on a lipid
normalized basis, and therefore by definition assumes 100 percent lipid. This
BCF is then adjusted to the percent lipid appropriate for a given trophic
level. See section III.B.3 of this document for further explanation.

EPA is in the process of developing guidelines for measurement of Kyys.
In the interim period, section III.F of appendix B to part 132 lists the
analytical technique priorities for deriving Kgys. Kows are an integral
factor in developing BAFs used in derivation of human health criteria and
values and wildlife criteria; therefore, EPA believes that providing guidance
on the acceptability of Kyws will result in more consistent criteria.
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iii. Final Guidance: In the final Guidance, predicted BCFs are derived
from a chemical's Koy using the following eguation:

~ Baseline BCF = Kgy
See the final BAF TSD for details.

The BCF .based on this equation provides a more consistent and
scientifically defensible basis for predicting BAFs than the equation (Veith
and Kosian, 1983) used in the proposal. The theoretical basis presented by
Mackay (1982) and the experimental data referenced in the August 30, 1994,
Notice of Data Availability (58 FR 44678), suggest that octanol is a
reasonable surrogate for lipids.

For laboratory-measured BCFs, EPA continues to strongly recommend the
use of the procedural and guality assurance requirements specified in the
American Society for Testing Materials (ASTM) (1990) "Standard Practice for
Conducting Bioconcentration Tests with Fishes and Saltwater Bivalve Molluscs,"
and in the EPA guidance contained in Stephan et al. (1985), "Guidelines for
Deriving Numerical National Water Quality Criteria for the Protection of
Aquatic Organisms and Their Uses."

e. Inorganic Chemicals
i, Proposal: The proposed Guidance limited the methods for obtaining

a BAF for inorganic chemicals to a field-measured BAF or a laboratory-measured
BCF. This is because no method is available for reliably predicting BCFs or
BAFs for inorganic chemicals. BCFs and BAFs for some inorganic chemicals vary
between species, and from one tissue to another within a species. The
proposal included BAFs for 17 inorganic chemicals, including mercury.

ii. Comments: Several commenters indicated that there was a wide
range of variability in laboratory-measured BCFs for inorganic chemicals.
Other comments indicated that in order to check the reliability of measured
data, modelling should be allowed for inorganic chemicals. Other commenters
advocated site-specific modifications for metals based on each Lake's
characteristics.

EPA acknowledges that there is some variability in laboratory-measured
BCFs for inorganic chemicals, and that there are real differences between
species. For example, saltwater molluscgs have substantially higher BCFs for
many metals than do freshwater and other saltwater fishes and invertebrates.
Variability is not a major concern for the majority of inorganic chemicals,
however, because their BCFs are low for species consumed from the Great Lakes.
For example, the BAF for ten of the 17 inorganic chemicals in the list of
chemicals in Table 6 of part 132 is below ten. This indicates that even
though there may be some variability in laboratory-measured BCFs, the impact
on the final criteria will be small.

EPA agrees with commenters that modelling should be allowed if the model
has been shown to be appropriate. EPA advocates but does not require the use
of modelling to verify the reliability of the measured data for inorganic
chemicals. In addition, EPA agrees that site-specific modifications should be
allowed for BAFs and provides for this in procedure 1 of appendix F to part
132.

iii. Final Glidance: After review of the comments, EPA decided that
the proposed Guidance for derivation of BAFs for inorganic chemicals will not
be amended. The most accurate measurement of biocaccumulation for inorganic
chemicals are field-measured BAFs and laboratory-measured BCFs.
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3. Lipid Values

Consistent with the existing National guidance, the proposed Guidance
relied on the assumption that an organism's ability to biocaccumulate organic
chemicals is related to its lipid content.

Therefore to determine a BAF for organic chemicals for use in deriving
wildlife Tier I criteria and human health Tier I criteria and Tier II values
it is necessary to know the percent lipid content of the organisms being
consumed. Humans typically eat fish fillets which usually have lower lipid
content than the whole fish consumed by wildlife. EPA's current recommended
National percent lipid values for calculation of human health criteria is 3
percent (U.S. EPA, 1980). There is currently no National guidance for
wildlife and thus there is no recommended percent lipid value.

In the proposal, EPA requested comments on a variety of issues including
what solvent should be used in the measurement of percent lipids. Some
commenters advocated the use of a standardized extraction method and a
consistent system to measure lipid content, while a few suggested use of
methylene chloride as the extraction solvent. No rationale for selecting
between the solvents which have been proposed was presented by commenters.

EPA believes that the data is inconclusive as to which extraction method and
solvent to use and has therefore has not made a recommendation on which method
and solvent to use in the measurement of percent lipids. EPA will be
providing additional guidance on which extraction method(s) and solvent(s) to
use in the guidance on the determination and interpretation of field-measured
BAFs.

a. Lipid Value for Human Health BAFs
i, Proposal: The proposed Guidance used a lipid value of 5.0 percent

in edible tissue for use in determining human health BAFs for organic
chemicals. Percent lipid data for edible tissue (mostly skin-on fillets) were
gathered from the fish contaminant monitoring programs in Michigan, Wisconsin,
Ohio, Indiana, New York and Minnesota. The use of skin-on data to determine
the lipid values provided an extra margin of safety to the many anglers who
remove the skin from the fillet.

In selecting the lipid value for human health BAFs, lipid data for the
following fish groups were considered: salmonids only; salmonids and non-
salmonid game fish; and all fish (game and nongame species).

The mean lipid value for salmonid and non-salmonid game fish of 5.02
percent lipid was proposed because this option best represented the range of
species typically consumed by people in the Great Lakes basin. Also
considered was the mean lipid values weighted by human consumption patterns.
The resulting consumption-weighted mean for all sport-caught game fish was
4.72 + 2.42 percent lipid. Because these results were not statistically
different from the unweighted mean, use of the unweighted mean of 5.02 percent
(rounded to 5.0 percent) was proposed for the human health BAFs.

ii. Comments: A few commenters did not agree with the use of skin-on
filets, and suggested using skin-off filets for lipid measurement with a
corresponding lipid value of four percent. Other commenters stated that the
five percent lipid value did not provide an adequate margin of safety nor
protect high-risk subpopulations (e.g., Tribes and subsistence fisherpersons)
and suggested using an 11 percent lipid value. Other commenters suggested
using three percent. for the tributaries of the Great Lakes, which is
consistent with the National guidelines dated November 28, 1980 (45 FR 79347).
Some commenters stated that the data did not exist to determine which fish
species were consumed and the corresponding percentage of lipid for high-risk
groups.
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In order to further examine whether the five percent lipid value was
appropriate, EPA conducted additional analysis of the data from a second fish
consumption survey conducted by West, et al. (1993) (see section V of this
document, Human Health, for a complete discussion of this study). EPA
requested comments on the appropriateness of the data presented in the study
in a Federal Register notice on August 30, 1994 (59 FR 44678). The results
from this analysis indicate that the consumption-weighted mean percent lipid
value for trophic level 4 fish is 3.10 and 1.82 for trophic level 3. EPA
believes that the use of the West et al. (1993) survey to estimate the percent
lipid used for deriving BAFs is an improvement on the methods utilized in the
proposal because the West survey allows a determination of the actual fish
species consumed and the rate of consumption. When this information is
coupled with the information on percent lipid values for these fish, it is
possible to derive a more accurate reflection of the grams of lipid from fish
that are consumed by humans from each trophic level. EPA acknowledges that
the West study only covered anglers in the State of Michigan, but concludes it
represents the best study to use for deriving consumption-weighted mean
percent lipid values for trophic levels 3 and 4. States and Tribes can derive
alternative percent lipid values to be used in the derivation of site-specific
BAFs whenever they have the information needed to revise the derivation.

EPA does not agree with those commenters advocating the use of skin-off
fillets for deriving percent lipid values. Although many people remove the
skin and other fatty tissue when they prepare their fish for cooking, the
study by West et. al. (1993) indicates that about 37 percent of anglers in
Michigan continue to prepare fish with the skin on even though they are aware
of the State fish advisories recommendation to trim fat and/or skin from the
fish.

EPA also disagrees with those commenters advocating the use of a three
percent lipid value for tributaries. Due to the mobility of the prey and its
host, it is difficult to characterize their territorial range. The
consumption weighted mean percent lipid for the respective trophic levels
represents an overall average for the Great Lakes System. The fish lipid data
used to determine the percent lipid values were gathered from fish contaminant
monitoring programs in the Great Lakes System (including its tributaries) and
represent the species consumed by people in the West et al. survey. EPA also
does not agree that the lipid values should be increased to 11 percent
representative of lake trout, a species with the highest lipid value. In the
majority of the cases people consume a variety of species and not simply lake
trout, as evidenced by the West survey. The lipid values selected for use in
deriving BAFs represent the wide variety of fish consumed by sport anglers in
the Great Lakes System. In cases where it can be documented that a
subpopulation consumes fish with an average lipid content higher than those
prescribed in the final Guidance, then it may be appropriate for a permitting
authority to increase the lipid value in deriving a site-specific criterion
for waters fished by the subpopulation. The permitting authority should
evaluate all aspects of exposure, including amount consumed, before altering
just one factor such as percent lipid, since the values for these variables
are interrelated.

iii. Final Guidance: EPA has specified the use of a consumption-
weighted mean percent lipid value for trophic level 4 fish of 3.10 and 1.82
for trophic level 3 in edible tissue for use in determining human health BAFs
for organic chemicals in the final Guidance.

b. Lipid Value for Wildlife BAFg
i. Proposal: A lipid value of 7.9 percent for wildlife BAFs, based

on consumption of whole fish, was included in the proposal. The lipid value
for the wildlife BAFs was determined using whole fish lipid data from the U.S.
Fish and Wildlife Service National Contaminant Biomonitoring Program and the
Canadian Department of Fisheries and Oceans. The 7.9 percent lipid value was
the mean of lipid values for all fish, game and nongame, in the entire Great
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Lakes System. Data for all fish were used because wildlife typically are
nondiscriminatory consumers of fish.

ii. Comments: A few comments indicated that the percent lipid value
should be based on fattier fish. Other commenters felt that 7.9 percent lipid
was based on a reasonable analysis and assumptions, but would like more
information on prey preferences and whether high lipid organs are
preferentially eaten by wildlife.

iii. Final Guidance: In the final Guidance, the percent lipid for the
actual prey species consumed by the representative wildlife species is used to
estimate the BAF for the trophic levels at which wildlife consume. The
percent lipid is based on the consumption patterns of wildlife and cross-
referenced with fish weight and size and appropriate percent lipid (see final
TSD for BAFs). This approach is a more accurate reflection of the lipid
content of the fish consumed by wildlife species than the approach used in the
proposal. ’

EPA has required use of a percent lipid value for trophic level 4 fish
of 10.31 and 6.46 for trophic level 3 in whole fish for use in determining
wildlife BAFs for organic chemicals in the final Guidance.

4. FCMs

a. Proposal: As discussed in the proposed Guidance, when a field-
measured BAF is not available, a predicted BAF can be calculated by
multiplying a laboratory-measured or predicted BCF by a food-chain multiplier.
The FCM accounts for the biomagnification of a chemical through trophic levels
in the food chain. The FCMs in the proposal were based on a model by Thomann
(1989) (see 58 FR 20859 and 20861 for a more complete description of the model
and its uses).

In the RAugust 30, 1994 Notice of Data Availability (59 FR 44678), EPA
requested comment on use of a food-chain model by Gobas (1993) which, unlike
the Thomann 1989 model, includes both benthic and pelagic food chains, thereby
estimating exposure of organisms to chemicals from both the sediment and the
water column.

b. Commentg: Many commenters cited the 1992 SAB report contention
that the FCM model (Thomann, 1989) has not been adequately peer reviewed or
sufficiently validated to be used in a regulatory framework. Commenters also
questioned the applicability of one model to a diverse ecosystem such as the
Great Lakes and encouraged EPA to discuss alternate models.

Many commenters criticized the use of the Thomann model for not
adequately accounting for metabolism, biotransformation, degradation,
persistence, or seasonal or temporal variability. In addition, commenters
argued that the model is extremely sengsitive to certain input parameters such
as the lipid content and that the input parameters for the FCMs that EPA
calculated were taken directly from Thomann's paper instead of using Great
Lakes specific assumptions. Other commenters questioned the model assumption
that the system is at steady state, while others supported this assumption due
to the difficulty in describing the ecosystem parameters that would affect the
likelihood of reaching equilibrium.

Many comments stated that the Thomann model had little application for
chemicals with log Kows greater than 6.5 because it did not consider sediment
as a route of exposure. Commenters suggested using alternative food-chain
models such as Thomann (1992) which incorporates sediment as a route of
exposure; or Thomann and Connolly (1984) which has Great Lakes specific input
parameters.

Some commenters on the August 30, 1994 Notice of Data Availability (59
FR 44678) supported the use of FCMs derived from the Gobas model, assuming
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that no metabolism occurs, because it incorporates the concentration of the
chemical in both sediment and the water column. Other commenters on the
Notice requested further explanation as to why some FCMs for trophic level 3
are greater than trophic level 4. Other commenters stated that additional
field validation and documentation of both the Thomann 1989 and the Gobas 1993
model is needed before they can be used in a regulation.

EPA acknowledges that the 1989 Thomann model does not account for
certain important processes such as metabolism. Similarly, although the 1993
Gobas model includes a metabolic rate constant, it was set equal to zero due
to a scarcity of data for individual chemicals. Based on EPA's review of the
commenters' concerns regarding metabolism, EPA has decided in the final
Guidance to differentiate which BAF data are required to derive Tier I human
health and wildlife criteria for organic chemicals based on whether or not
metabolism is taken into account.

EPA agrees with commenters that it is important to use Great Lakes-
specific parameters whenever possible and that there should be an attempt to
account for the most sensitive input parameters to the model. 1In light of
these concerns, EPA has used Great Lakes-specific input parameters in the
Gobas model that is used to derive FCMs for the final Guidance. In addition,
EPA selected the model of Gobas (1993) to derive FCMs in part because this
model, in contrast to the model of Thomann (1992), required fewer input
parameters and had input parameters which could be more easily specified.

EPA agrees that assuming a system is at steady state might be a
simplifying assumption in some cases, but as noted by commenters it is very
difficult to determine the parameters affecting a system reaching equilibrium.
This is especially true in a system as large as the Great lLakes. The model of
Gobas (1993) when used with conditions that are not at steady-state will
predict BAFs which are very similar to those obtained from steady-state
conditions. The concentrations of the chemicals in the water and sediment in
the Gobas model (1993), are used as input parameters and therefore, the
disequilibrium between the water column and the sediments are included in the
model calculations. The differences between measured and predicted BAFs when
conditions are changing depends upon the rate of change. For the Great Lakes,
the rate of change for PCBs and other biocaccumulative chemicals is quite slow
because burial in sediments and volatilization into the atmosphere are the
major routes of removal for the chemicals from the ecosystem. For all these
reasons, EPA concludes that it is reasonable to continue to use a model for
estimating the FCMs which assumes that the system is at steady state.

EPA agrees that sediment should be considered as a route of exposure in
the model, especially for chemicals with log K,yw8 greater than 6.5. EPA
considers the model by Gobas (1993) an improvement on the 1989 Thomann model
because it incorporates the exposure of organisms to chemicals from the
sediment by including a benthic food-chain component.

The FCMs for trophic level 3 in some cases are greater than those for
trophic level 4. Potential causes of the higher concentrations (on a lipid
basis) in the trophic level 3 fish include: 1) growth rates which are much
slower than the predator fishes; 2) differing rates of depuration and
elimination of the chemical by the predator fishes. Field-measured BAFs
derived from the data of Oliver and Niimi (1988) are, in general, consistent
with the model results for smelt. For example, DDT, PCB 66, PCB 70+76, PCB
56+60+81, and PCB 49 have field-measured log BAF!’s for large smelt (trophic
level 3) of 7.93, 7.88, 7.71, 8.12, and 7.66 and for piscivorous fishes
(trophic level 4) of 7.78, 7.79, 7.56, 7.96, and 7.13, respectively (Oliver
and Niimi, 1988).

EPA in developing the final Guidance FCMs (Table B.1) calculated the
trophic level 3 values by averaging (geometric mean) the individual FCMs for
sculpin and alewife. The FCMs for smelt were not included in the calculation
of the trophic level 3 values because these organisms are at a trophic level
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h%gher than 3 but less than 4. The FCMs for trophic levels 3 and 4 in the
final Guidance are composed of fish with diets consisting of solely trophic
level 2 and 3 organisms, respectively.

EPA, in part, agrees with the comments that using one set of modelling
conditions might not be totally representative of the entire Great Lakes
System. However, numerous similarities do exist among the food webs in the
five Great Lakes. First, all of the Great Lakes have both benthic and pelagic
food web components. Second, all of the Great Lakes except for Lake Erie have
salmonids as their piscivorous fish. Third, all of the Great Lakes have their
piscivorous fish occupying the fourth trophic level. Fourth, all of the Great
Lakes have forage fishes occupying the third trophic level. The food web used
in the development of the FCMs was based upon a four trophic level food web
with both benthic and pelagic food web components taken from Lake Ontario.

EPA has determined that enough similarities exist among the five Great Lakes
to derive FCMs using one set of modelling conditions taken from Lake Ontario.

In selecting a model to use in developing FCMs, EPA did consider
alternative models, ' ie., Thomann et al. (1952), before selecting the model of
Gobas (1993). The model of Gobas (1993) required the specification of fewer
input parameters for benthic food-web components in comparison to the model of
Thomann et al. (1992). The parameters required by the model of Thomann et al.
(1992) for the benthic food web are not readily available and would have
reguired assumptions or guesses for the appropriate values. In contrast, the
model of Gobas required no assumptions or guesses for the input parameters
used with the benthic food-web components of the model.

EPA does not agree with commenters suggesting that additional validation
of the models is needed before use in the final Guidance. EPA does
acknowledge that a model is not a perfect simulation of what is occurring in
an agquatic ecosystem. However, based on the comparison of field-measured BAFs
(from Oliver and Niimi, 1988) to predicted BAFs, the 1993 Gobas model
acceptably predicts BAFs for the Great Lakes System.

c. Final Guidance: For the reasons cited above, EPA decided to use
the 1993 Gobas model in the development of FCMs to be used in the final
Guidance.

For chemicals with log Kyw8 greater than 6.5, the proposed Guidance
recommended that a FCM of one should be used when no chemical-specific data
was available. 1In the final Guidance, this is no longer necessary because the
Gobas model allows the derivation of FCMs for the entire range of Kows.

The resulting FCMs for trophic levels 2, 3, and 4 along with the input
parameters for the model, are included in the final TSD for BAFs, and in
appendix B of part 132.

5. Accounting for the Effect of Metabolism in Predicted BAFs
a. Proposal: The proposed Guidance acknowledged that many organic

chemicals that are taken up by aguatic organisms are transformed to some
extent by the organism's metabolic processes, and that the rate of metabolism
varies widely from one chemical to another. For most, but not all, organic
chemicals, metabolism increases the depuration rate, decreases the BAF, and
reduces the harmful effects to the organism.

Because accounting for metabolism is difficult, the proposed BAF
methodology included a provision that allowed for predicted BAFs to be
modified if justified by the data (e.g., if information showed biocaccumulation
was reduced by metabolism).

EPA requested comments on suggested methods to adjust predicted BAFs for
chemicals that are metabolized; the types of chemicals or chemical groups for
which the BAF might be affected by metabolism; and an approach to account for
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metabolism by using an "effective FCM" when a field-measured BAF is not
available but a laboratory-measured BCF is available.

b. Comments: Some commenters argued that the "effective FCM" should
not be used because it did not encourage data generation. According to the
commenters, adopting a lower "effective Kow" to back calculate an "effective
FCM" implies that elimination at all trophic levels would be enhanced by
metabolism. However, this may not be the case given that lower trophic levels
may lack metabolic capabilities possessed by higher trophic level animals.
Other commenters stated the "effective FCM" was appropriate for conservative
protection of fish consumers. Several commenters stated that the GLI does not
address the effects of metabolism of pollutants, such as PAHs. However,
according to the commenters, no adjustment of BAFs for metabolism should be
included in the GLI because no reliable methods are available to predict
potential decreases and increases in toxicity due to metabolism of pollutants.
Other comments on metabolism have been incorporated in section IV.B.2b.

EPA acknowledges that metabolism is not incorporated in the FCMs or
predicted BCFs and that use of the "effective FCM" has limited applicability
and may generalize the effects of metabolism. However, by including a BAF
predicted from the BSAF methodology as the second data preference, EPA is
including an additional method for calculating BAFs that accounts for
metabolism. In addition, since only field-measured BAFs, BAFs derived from
the BSAF methodology, BAFs less than 125 can be used to derive Tier I criteria
for human health and wildlife, metabeclism is either accounted for in these
measurements Or cannot substantially reduce the criterion. Finally, EPA notes
that for a chemical such as aldrin, transformation to dieldrin, does not
reduce the risk of adverse impacts.

c. Final Guidance: Because of the comments and these modifications
to Tier I data requirements, EPA has not required the use of the an "effective
FCM,» but recognizes that it is a valid method that could be used by States or
Tribes to account for metabolism.

6. Bicavailability
a. Proposal: 1In the proposed Guidance, the predicted human health

and wildlife BAFs for organic chemicals were based on the total concentration
of the chemical in water and biocavailability was not taken into account. EPA
acknowledged in the proposal that for chemicals with log Kows greater than
6.5, a substantial percentage of the total concentration can be associated
with particulate and dissolved organic matter in water and therefore be
unavailable for accumulation in the water column. EPA requested comment on
deriving BAFs in terms of "freely dissolved" chemical, (i.e., that which is
dissolved and not associated with other organic matter) to adjust for the
difference in bioavailability between the site water and the water on which
the predicted BAFs were based.

In a subsequent Notice dated August 30, 1994 (59 FR 44678), EPA
requested comment on an equation which defines the relationship of a BAF
reported on the basis of the total concentration of the chemical in the water
to a BAF reported on the basis of the freely dissolved concentration of the
chemical in the water:

BAF, = (£f,) (BAF,°)

where:

BAF, BAF (L/kg of lipid) reported on the basis of the lipid-
normalized concentration of chemical in the biota (kg/kg
lipid) divided by the total concentration of the chemical in
the ambient water (kg/L);
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BAF[ = BAF (L/kg of lipid) reported on the basis of the lipid-
normalized concentration of chemical in the biota (kg/kg
lipid) divided by the freely dissolved concentration of the
chemical in the ambient water (kg/L); and

fu = fraction of the total chemical in the ambient water that is
freely dissolved.

The fraction of the chemical in the ambient water that is freely
dissolved, f,, can be calculated using the K,y for the chemical and the
concentration of DOC and POC in the ambient

- 1
Lu = (DOC) (Kow)
' ow (POC) (Kow)
water: 10 ow
where:
POC = concentration of particulate organic carbon, kg of organic
carbon/L of ambient water;
DOC = concentration of dissolved organic carbon, kg of organic
carbon/L of ambient water; and
Kow = octanol-water partition coefficient.
b Comments: Some commenters stated that using the biocavailable

fraction of the chemical in the ambient water would more accurately reflect
the fraction of the total chemical available to bicaccumulate in the biota.
Other commenters stated that it was not possible to accurately measure the
concentration of thé chemical freely dissolved in water. Commenters also
stated that due to a lack of data, the bioavailable fraction cannot be
predicted and it is necessary to use total concentration for derivation of
BAFs. Other commenters felt that EPA had not been explicit in the definition
of "concentration in water" and requested a more clearly defined statement.

Several commenters wanted clarification on the suggested POC/DOC values
from Lake Superior and application of the methodology and an explanation of
why the baseline BAFs were converted to total concentration for the derivation
of criteria. Other commenters stated that EPA did not evaluate the potential
errors associated with the conversion equations, variations over time or
throughout a waterbody.

EPA agrees with commenters that taking into account the bicavailable
fraction of the chemical in the ambient water would more accurately reflect
the fraction of the total chemical available to biocaccumulate in the biota.

In the Notice dated August 30, 1994 (59 FR 44678), EPA set forth the equation,
fu = 1/(1 + POC e Koy + DOC ® Koy/10), from which the fraction of the chemical
that is freely dissolved in the water can be calculated using the Koy for the
chemical and the DOC and POC in the ambient water. EPA acknowledges that the
freely dissolved concentration of a chemical is difficult to measure, however,
the Kow, DOC and POC can be measured or estimated and used to calculate the
freely dissolved concentration.

The baseline BAF is based on the freely dissolved concentration of a
chemical, while the BAF used in the derivation of the human health and
wildlife Tier I criteria will reflect the total concentration of the chemical.
In order to implement the criteria, the BAFs need to be based on a total
concentration of the chemical in the water column because analytical methods
in 40 CFR part 136 that are used for compliance monitoring determine the total
amount of chemical in the water. The concentration of POC and DOC estimated
from Lake Superior from Eadie et al. (1990) will be used to calculate BAFs
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based on total concentration for derivation of human health Tier I criteria
and Tier II values and wildlife Tier I criteria. EPA believes that the values
for POC and DOC are.protective of the entire Great Lakes System. Other values
for POC and DOC may be used to derive site-specific criteria if scientifically
justified.

Concentrations of POC and DOC are those discussed in the August 30, 1994
Notice and are specified (see appendix B to part 132) and are accounted for in
the criteria. The BAFs based on the concentration of the freely dissolved
chemical in the water when used properly will provide the same predicted
residue in aquatic organisms as the BAFs based on the concentration of the
total chemical in water.

The calculation of the freely dissolved concentration of a chemical in
the water column assumes equilibrium conditions, and therefore variations over
time and throughout a waterbody are negligible. In EPA's judgement, the
errors associated with the conversion equations are minimal in comparison to
the benefit of normalizing the site-specific parameters of POC and DOC in
calculation of the BAF,

c. Final Guidance: EPA has decided to use the freely dissolved
concentration of organic¢ chemicals in the derivation of baseline BAFs and the
total concentration of the chemical for derivation of Tier I human health and
wildlife criteria.  The fraction of the chemical in the ambient water that is
freely dissolved, f,, will be calculated using the Ky, for the chemical and
the concentration of DOC and POC in the ambient water. For further details
concerning this equation, see the final TSD for BAFs which is available in the
public docket for this rulemaking. Basing the measured and predicted baseline
BAFs on the concentration of the freely dissolved chemical in water permits
the derivation of generic BAFs devoid of site-specific influences and
considerations, such as varying concentrations of POC and DOC and allows
consistent usage and derivation of the BAFs throughout the final Guidance.

7. Calculation of Baseline BAFs
a. Proposal: In the Technical Support Document for the Procedure to

Determine Bioaccumulation Factors - July 1994 (EPA-822-R-94-002) which
accompanied the RAugust 30, 1994, Notice of Data Availability (58 FR 44678),
equations were set forth for calculating baseline BAFs. Slight modifications
were made to the equations in order to correct for the errors in the original
eqguations.

b. Final Guidance: In the final Guidance, a baseline BAF shall be

calculated from a field-measured BAF of acceptable quality using the following
eguation:

Baseline BAF =

Measured BAF; 1 [ 1 ]

L4 £,
where:
BAF; = BAF based on total concentration in tissue and water.
£, = fraction of the tissue that is lipid.
fa = fraction of the total chemical that is freely dissolved in

the ambient water.

The trophic level to which the baseline BAF applies is the same as the
trophic level of the organismg used in the determination of the field-measured
BAF.
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A baseline BAF for organic chemical "i" shall be calculated from a
field-measured BSAF.of acceptable quality using the following equation:

(BSAF), - (Kow);

( Bageline BAF) = (BAFM) -
' t 't (BSAF), - (Kou),

where:
(BAF;")r = BAF based on the measurement of freely dissolved

reference chemical in the water column.

(BSAF), = BSAF for chemical "i".

(BSAF), = BSAF for the reference chemical "r".

(Kow) ; = octanol-water partition coefficient for chemical
i,

(Kow) « = octanol-water partition coefficient for the

reference chemical "r".

The trophic level to which the baseline BAF applies is the same as the
trophic level of the organisms used in the determination of the BSAF.

A baseline BAF for trophic level 3 and a baseline BAF for trophic level

4 shall be calculated from a laboratory-measured BCF of acceptable quality and
a FCM using the following equation:

BRaseline BAF = (FCM)

Measured BCF; J [ 1 ]

£ £,
where:

BCFr = BCF based on total concentration in tissue and water.

£, = fraction of the tissue that is lipid.

fu = fraction of the total chemical that is freely dissolved in
the ambient water.

FCM = the food-chain multiplier obtained from Table B-1 by
linear interpolation for trophic level 3 or 4, as
necessary.

A baseline BAF for trophic level 3 and a baseline BAF for trophic level
4 shall be calculated from a Kyy of acceptable quality and a FCM using the
following equation:

Baseline BAF = (FCM) (predicted BCF) = (FCM) (Kgy)

where:
FCM = the food-chain multiplier obtained from Table B-1 by
linear interpolation for trophic level 3 or 4, as
necesgsary.

Kow = octanol-water partition coefficient.
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8. Other Uses of BAFs

In the final Guidance, human health BAFs are used to identify chemicals
of greatest concern within the Great Lakes System. Chemicals identified as
BCCs are those for which extra controls are required as specified in the final
implementation procedures and under the antidegradation procedures in the
final Guidance. See discussion of BCCs in section II.G of this document.

9. Individual BAFs
a. 2,3,7,8-TCDD
i, Propogal: In the proposed Guidance, the BAF;y, for TCDD for

derivation of wildlife criteria was 79,000 for trophic level 3 and trophic
level 4. The BAF},, in the August 30, 1994 Notice of Data Availability (59
FR 44678) was 320,000 for trophic level 3 and 160,000 for trophic level 4.
The BAF,,, for TCDD for derivation of human health criteria in the proposed
Guidance was 50,000 for trophic level 4. The BAF;y,, in the August 30, 1994
Notice of Data Availability (59 FR 44678) was 101,000. Differences between
the proposed values and those in the Notice were based on differences in the
type of data used. The proposed value is based on a laboratory-measured BCF,
while the value in the Notice is based on the BSAF methodology.

ii. Commentk: Several commenters stated that the documentation for
the proposed BAF for 2,3,7,8-TCDD was inadequate and that all relevant studies
must be cited and available for review. Many commenters stated that the
proposal was inconsistent with the Interim Report on Data and Methods for
Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and
Associated Wildlife (EPA, 1993) and argued that the inconsistency was due to
the fact the EPA was not being forthright with all the available information.

Commenters stated that the basis for the trophic level 3 BAF for
2,3,7,8-TCDD is unexplained and that the scientific basis for what has been
done should be made, available prior to publication of the final Guidance.

EPA has cited and made available all studies used in the derivation of
the BAF for 2,3,7,8-TCDD. The data for the basis of the trophic level 2 BAF
was made available in the BSAF section of the Technical Support Document (see
EPA-822-R-94-002). Any perception of inconsistency between the Interim Report
and the proposal may be due to the way the data are used and the evolution of
the BSAF method after the Interim Report was completed. The BSAF method does
not require estimation of the concentration of 2,3,7,8-TCDD in water to
determine the BAF as was done in the Interim Report on Data and Methods for
Assessment of 2,3,7,8-Tetrachlorodibenzo-p-dioxin Risks to Aquatic Life and
Associated Wildlife' (EPA, 1993).

The BAF for 2,3,7,8-TCDD is greater for trophic level 3 fish than
trophic level 4 fish because the Lake Ontaric BSAF data for smelt and trout
indicated this difference. This may be attributable to growth dilution at
trophic level 4 (i.e., with trout).

iii. Final Guidance: For 2,3,7,8-TCDD, the baseline BAF will be based
on a predicted BAF derived from the BSAF methodology; the baseline BAF for
trophic level 3 is calculated using the ratios of FCMs for log Kow = 7.02.
Both baseline BAFs take into account the biocavailability of 2,3,7,8-TCDD in
the water column and is lipid normalized. The baseline BAFs for 2,3,7,8-TCDD
for trophic level 3 and trophic level 4 are 9,360,000 and 9,000,000
respectively. The BAFs for derivation of Tier I human health criteria for
2,3,7,8-TCDD are 48,490 for trophic level 3 and 79,420 for trophic level 4,
based on the total concentration of the chemical in the water column and
assuming 1.82 and 3.10 percent lipid, respectively. The BAFs for derivation
of Tier I wildlife criteria for 2,3,7,8-TCDD are 172,100 for trophic level 3
and 264,100 for trophic level 4, based on the total concentration of the
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chemical in the water column and assuming 6.46 and 10.31 percent lipid,
respectively. '

b. PCBs
i. Proposal: The BAF;4, for PCB in the proposed Guidance was

1,000,000 for trophic level 3 and 2,800,000 for trophic level 4. The BAF;,,
in the August 30, 1994 Notice of Data Availability (59 FR 44678) was 658,000
for trophic level 3 and 687,000 for trophic level 4. The BAF;,,, for PCB for
derivation of human health criteria in the proposed Guidance was 1,776,860 for
trophic level 4. The BAF,4, in the August 30, 1994 Notice of Data
Availability (59 FR 44678) was 435,000 for trophic level 4.

ii. Comments: Commenters were concerned that the apparent
disequilibrium between the sediment, water column and fish tissue
concentration makes predictions of BAFs difficult. 1In place of the BAF,
commenters suggested use of the BSAF.

Other commenters stated that the one BAF for all PCBs was not
appropriate but instead BAFs should be congener specific because of varying
biocavailability and rates of uptake and metabolism. One commenter suggested
developing BAFs for lower chlorinated and higher chlorinated PCBs. Commenters
felt that development of a BAF based on the "most prevalent" congeners did not
satisfactorily address the problem that there is no single BAF for all PCBs.
According to the commenters, data show that BAFs for different congeners vary
widely. Other commenters were concerned that the BAF in the August 30, 1994
Notice of Data Availability (59 FR 44678) for trophic level 4 would decrease
the BAF four-fold and therefore result in a more lenient water quality
criteria and believe that EPA has not justified this proposed relaxation in
PCB BAFs.

Commenters criticized the Oliver and Niimi (1988) data set for PCBs
because of temporal and spatial variability in the data, use of unadjusted
whole fish values, and use of centrifuged water concentrations.

EPA recommends the use of the BSAF, as detailed in section B.2.c above,
if a field-measured BAF is not available. For PCBs, however, field-measured
BAFs are available for most congeners and therefore will be used in the
derivation of the baseline BAF. Field-measured BAFs inherently account for
the effects caused by a) metabolism, b) the disequilibrium of the chemical
between the sediment and the water column, and c¢) all the other naturally
occurring environmental processes.

EPA has revised the calculation of the BAF for PCBs based on comments
that use of the most prevalent congeners in Schultz et al. (1989) is
inappropriate. In the calculation of the revised BAF for PCBs, the BAFs for
the individual congeners were assigned weights based on their concentration in
salmonids as reported by Oliver and Niimi (1988), as suggested by a commenter.
The revised BAF is based on the concentrations of PCBs in salmonids in the
Great Lakes and not the concentration of PCBs in the water column since fish
are the predominant route of exposure to humans and wildlife. The BAF is
based on field-measurements which inherently account for metabolism,
bioavailability, growth, concentration in the sediment and rate of uptake. It
is necessary to calculate a single BAF in order to derive Tier I human health
and wildlife criteria because the corresponding toxicological data are only
available for Aroclor 1260, a mixture of congeners. Therefore development of
a BAF for lower- and higher-chlorinated PCBs is not appropriate.

The BAF for PCBs was derived using field-measured data for the congeners
based on their weighted concentration in salmonids. The BAFs take into
account the biocavailability of the chemical in the water column and are lipid
normalized. In derivation of the final BAF, the baseline BAF was converted to
a BAF based on the total concentration of PCBs in the water column.
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EPA acknowledges the commenters' concerns that the trophic level 4 BAF
decreased four-fold in the August 30, 1994 Notice of Data Availability (58 FR
44678) as compared to the proposed value. EPA has recalculated the BAF, as
described 'in the above paragraph, which resulted in a baseline BAF value of
116,600,000 for trophic level 4.

EPA lipid normalized the fish tissue concentrations given by Oliver and
Niimi (1988) in order to avoid use of unadjusted whole fish values, and
calculated the freely dissolved concentration of a chemical in the water
column to account for the centrifuged water concentrations. EPA has
determined that if these parameters are accounted for, much of the variability
is eliminated.

iii. Final Guidance: The baseline BAF for PCBs is based on field-
measured BAFs for the congeners of PCBs based on their concentration in fish
and thus takes into account the freely dissolved concentration of PCBs in the
water column and lipid normalization. The baseline BAFs for trophic level 3
and trophic level 4 are 55,280,000 and 116,600,000, respectively. The BAFs
for derivation of Tier I human health criteria for PCBs are 520,900 for
trophic level 3 and 1,871,000 for trophic level 4, based on the total
concentration of the chemical in the water column and assuming 1.82 and 3.10
percent 1lipid, respectively. The BAFs for derivation of Tier I wildlife
criteria for PCBs are 1,850,000 for trophic level 3 and 6,224,000 for trophic
level 4, based on the total concentration of the chemical in the water column
and assuming 6.46 and 10.31 percent lipid, respectively.

c. Mercury
i. Proposal: The proposed mercury BAF was 60,000 for trophic level 3

and 130,000 for trophic level 4. Subsequent to the proposal, EPA asked for
comment on a recalculated mercury BAF in the August 30, 1994 Notice of Data
Availability (59 FR 44678). The recalculated BAF was 28,000 for trophic level
3 and 140,000 for trophic level 4. The derivation of the recalculated BAF
differed from the proposed BAF for mercury in the following ways (see EPA-822-
R-94-002 for discussion of the data used):

1) The estimated percent of total mercury in water that is
methylmercury was changed from 25 percent to 17 percent.

2) The estimated biomagnification factors (BMFs) were changed as
follows:

Trophic Level New BMF 0l1d BMF

2 to 3 1.26 2.154

3 to 4 5.0 2.154

3) The estimated percent of the total mercury in fish that is

methylmercury was changed from 85.3 percent to 97.5 percent.

ii. Comments: Many commenters stated that the derivation of the RAF
for mercury is not scientifically valid because the assumptions regarding the
biocavailability and fate of mercury in the water column were conservative and
EPA had not accurately assessed the sequestration of mercury in the
environment, especially in sediment. Other commenters advocated site-specific
modifications for mercury, stating that a single BAF is oversimplistic and
ignores variations.

Commenters stated that the mercury BAF in the August 30, 1994 Notice of
Data Availability (59 FR 44678) did not utilize available field data
submitted.

In development of a scientifically-defensible mercury criteria,
commenters stated that EPA must consider that fish accumulate the majority of
mercury via ingestion of contaminated sediments and food, not by gill uptake
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of dissolved mercury. Commenters recommended using the BSAF method to
recalculate BAF for mercury. ’

EPA does not agree that the BAF for mercury is not scientifically valid.
The assumptions used by EPA regarding the biocavailability and fate, with one
exception described below, were based on the best available data including
that submitted by commenters. After review of the data, EPA revised the
percent of total mercury which is found as methylmercury from 25 percent to 17
percent based on data of Gill and Bruland (1990). .

EPA also does not agree that it did not accurately assess the
sequestration of mercury in the environment. Sequestration of an inorganic
chemical in sediment is generally not important because BAFs are derived based
on the relationship between fish tissue concentrations and the water column.
For chemicals like mercury, methylation appears to occur in the sediment which
releases methylmercury into the water column. This is different from the
transfer through the benthic food-chain component that is part of the Gobas
model used for organic chemicals. If partitioning to the water column occurs,
BAFs based on the biocavailable portion would be higher than the BAFs in the
final Guidance which are based on total.

EPA agrees with the commenters that exposure of agquatic organisms to
mercury is primarily through food and sediment and has developed a
biomagnification factor for mercury based on field data. This was necessary
because the 1993 Gobas model is only applicable to organic chemicals. The
BSAF method as described in the final Guidance is also applicable to only
organic chemicals, and therefore cannot be used in the derivation of the BAF
for mercury. Mercury's BAF is derived based on the percentage of methyl
mercury and amount of trophic uptake as explained in appendix D of the July
1994 TSD for BAFs (EPA-822-R-94-002). EPA has provided the rationale for the
derivation of the BAF in the final TSD for BAFs which is available in the
public docket for this rulemaking.

EPA has completed a more comprehensive national analysis of the data
concerning the biocaccumulation of mercury by fish, which is being peer
reviewed at this time. EPA had intended to use in the final Guidance the
baseline BAFs contained in the initial draft of the report but EPA decided to
wait until the report has been peer-reviewed and completed. EPA is planning
to issue a proposal’ to revise the mercury criterion in the final Guidance to
reflect this new information.

iii. Final Guidance: The baseline BAF for mercury is based on a
laboratory-measured BCF and a biomagnification factor. The baseline BAFs for
both wildlife criteria and human health criteria and values for trophic level
3 are 27,900 and for trophic level 4 are 140,000.

C. Conformance to the CWA, Great Lakes Water Quality Agreement and Great
Lakes Critical Programs Act of 1990

Section 118(c) of the CWA regquires EPA to develop, "inter alia,"
guidance on minimum water quality limits to protect human health, aquatic life
and wildlife in the Great Lakes System. The Great Lakes Critical Programs Act
of 1990 (CPA) states that the final Guidance shall be no less restrictive than
the provisions of the CWA, National water quality criteria and National
guidance, and shall conform with the objectives and provisions of the Great
Lakes Watexr Quality Agreement (GLWQA). For reasons set out in the preamble to
the final Guidance (see 58 FR 20858), EPA has determined that the final
Guidance meets these requirements.

D. Adoption of Water Quality Standards Consistent with the Final Guidance

The final Guidance for deriving BAFs is included in appendix B to part
132. The BAF TSD, which discusses the basis for the final methodology and
which sets forth the data and considerations upon which the individual BAFs
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are based, is available in the docket for this rulemaking. Copies are also
available upon written request as described in section XIII of this document.
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V. HUMAN HEALTH

A. Summary of Final Rule

The methodology for the development of human health criteria and values,
as outlined in appendix C of part 132, is identical to the Guidance proposed
on April 16, 1993 except for the following changes:

-- When deviations from values presented in the Integrated Risk
Information System (IRIS) are anticipated or considered necessary, it is
strongly recommended that such actions be communicated to the EPA Reference
Dose (RD) and/or Cancer Risk Assessment Verification Endeavor (CRAVE) work
group immediately.

-- To determine the weight of evidence of carcinogenicity for a
chemical, and to determine (on a case-by-case basis) whether a Group C
chemical should be a Tier I criterion or Tier II value the following data (if
available) shall be considered: mutagenicity/genotoxicity (determinations of
whether the chemical interacts directly with DNA); structure activity;
metabolism and mode of action.

-- Clarification has been added to the discussion on additional
uncertainty factors which may be applied to short-term (28-day) study results
used in the development of Tier II values. In some cases, an uncertainty
factor, from 1-10, may be needed to extrapolate from 28-day study results to
subchronic (90-day) results. This decision must be made on a case-by-case
basis.

-- If the duration of a cancer bioassay is significantly less than the
natural lifespan of the test animal, the slope may be adjusted on a
case-by-case basis to compensate for latent tumors which were not expressed
during the cancer bioassay. This is a change from the proposal which required
an adjustment to compensate for latent tumors if the cancer biocassays were
shorter than 78 weeks for mice and 90 weeks for rats.

~-- A default relative source contribution factor (RSC) of 0.8 will be
applied to all noncarcinogenic chemicals. In the proposed Guidance, an RSC of
0.8 was applied to noncarcinogenic biocaccumulative chemicals of concern (BCCs)
and an RSC of 100 percent was applied to noncarcinogenic nonbiocaccumulatives.
If actual exposure data exists, States and Tribes may use this data, following
procedures outlined in the 1980 National Guidelines to calculate an RSC.

-- A fish consumption rate of 15 grams will be applied in the derivation
of criteria (3.6 grams for trophic level 3 fish and 11.4 grams for trophic
level 4 fish).

-- The minimum data requirements for deriving a Tier I criterion have
been changed to include minimum data requirements for biocaccumulation factors
as well as minimum toxicological data. For organic chemicals, field-measured
biocaccumulation factors (BAFs), predicted BAFs based on the biota-sediment
accumulation factor (BSAF), and BAFs less than 125 will be used in calculating
Tier I criteria. For inorganic chemicals, either a field-measured BAF or a
laboratory-measured BCF can be used to calculate Tier I criteria.

+

B. Explanation of Final Provisions

The final Guidance for human health is described below. As with the
final Guidance for aquatic life discussed earlier, EPA is proposing a two-tier
approach for human health. Minimum data requirements for Tier I criteria and
Tier II values are discussed later in this section.
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Sample human health criteria have been calculated using the proposed
methodology for 18 chemicals. The 18 chemicals chosen for criteria
development were selected from the Great Lakes Water Quality Initiative
(GLWQI) group of chemicals of concern listed in proposed 40 CFR part 132,
Table 6, to represent a broad cross- section of the types of chemicals found
in the Great Lakes basin. The intent of the chemical selection was to test
the final methodology against a broad range of chemicals and to demonstrate
how the criteria development process will be carried out. Selection from
among the chemicals of concern was made from the perspective of demonstrating
the final methodologies' applicability to all types of chemicals, rather than
on the basis of health risk priorities.

C. Criteria Methodologies

The final Guidance establishes methodologies to derive human health
criteria which will not result in zero risk, but will provide a level of
protection likely to be without appreciable risk.

1. Endpoints Addressed

a. Proposal: The proposed Guidance addressed noncancer and cancer

effects only. Organoleptic effects (taste and odor), while of concern from an
aesthetic standpoint, were not considered a significant health concern and
therefore were not included in the proposal. EPA asked for comment on whether
EPA should require the Great Lakes States and Tribes to adopt Tier I criteria
identical to the existing National guidance for organoleptic substances
developed under section 304 (a) of the Clean Water Act (CWA).

b. Comments: Several commenters were in favor of the EPA proposal to
focus only on cancer and noncancer criteria development. Several other
commenters disagreed, stating that existing National guidance for organoleptic
criteria should be required to be adopted by the States. If organoleptic
criteria are not in place, these commenters argued, people may turn to other
sources of drinking water (e.g., bottled) or may turn away from Great Lakes
fish (if they are tainted) in favor of other protein sources. The commenters
also stated such alternatives may have negative health effects: the quality of
bottled drinking water may be unknown and the health implications of eating
other sources of prbtein (or sources of food) such as beef, chicken, pork etc.
may reduce one's exposure to bioaccumulated chemicals but may increase one's
exposure to higher cholesterol.

c. Final Guidance: The final Guidance will continue to focus on
noncancer and cancer effects and will not require the adoption of Tier I
organoleptic criteria. While it is conceivable that some people may seek
alternative water and food sources due to organoleptlc properties of chemicals
and such choices may themselves entail a risk of incurring adverse health
effects, EPA believes that the human health protection goals reflected in the
CWA are best served, by focusing on actual, health-related effects (cancer and
noncancer effects) due to the exposure to the aquatic resource itself.
Moreover, the current National criteria guidance developed for organoleptic
effects are available for use by Great Lakes States and Tribes in developing
criteria. If States or Tribes want to set criteria based on more stringent
organoleptic criteria, as set forth in the 1980 Federal Register Notice of
Water Quality Criteria Documents (U.S. EPA,1980), they are free to do so.

2. Mechanism of Action
a. Cancer.
i. Proposal: 1In the proposal, EPA regarded carcinogenicity

generally as a non-threshold adverse health effect. Given that assumption,
"no effect” levels for carcinogens (other than zero) were not established,
because even extremely small doses are assumed to potentlally elicit a finite
increase in the incidence of cancer. The proposed Guidance would have
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provided that a non-threshold mechanism be assumed for carcinogens unless data
exist that demonstrate a threshold mechanism. Such a finding would have to
weigh all the studies for a particular chemical to determine whether a true
threshold effect is occurring across all sensitive test species. The proposal
also recommended that States and Tribes confer closely with EPA prior to
submitting for EPA approval any criterion for a carcinogen that is based on
the assumption that a "safe" threshold dose exists for the chemical. The EPA
proposal also stated that the Linearized Multistage Model ("LMS") would be
used to extrapolate from actual animal biocassay data to the dose/response
relationship expected at low doses, unless it can be established on a
case-by-case basis that another model such as the "time-to-tumor" model or
ones based on modifications of the LMS model, are more appropriate.

ii. Comments: In response to the EPA-held assumption that
carcinogenisis is a nonthreshold event, several commenters stated that EPA
relies too heavily on the nonthreshold model of carcinogenicity and rarely
factors into the weight of evidence such information as pharmacokinetic data,
genotoxicity and mutagenicity data, structure activity and mode of action.
With regard to the use of the LMS as a default cancer model, several
commenters supported the continued use of the LMS as a default cancer potency
model. Other commenters stated that the use of the LMS model is outdated and
does not consider all the available mechanistic, pharmacokinetic and other
relevant data in assessing cancer potency.

iii. Final Guidance: Based on the rationale below, EPA will continue
to include the use of the IMS model as a default model in the final Guidance,
unless it can be established on a case-by-case basis that another model is
more appropriate. As the 1986 Guidelines for Carcinogen Risk Assessment
states: When pharmacokinetic or metabolic data are available, or when other
substantial evidence on the mechanistic aspects of the carcinogenesis process
exist, a low dose extrapolation model other than the linearized multistage
procedure might be considered more appropriate on biological grounds. When a
different model is chosen, the risk assessment should clearly discuss the
nature and weight of evidence that lead to the choice (U.S. EPA, 1986).

EPA believes the nonthreshold assumption of carcinogenesis is a valid
assumption in the absence of data which indicate otherwise. EPA also
reiterates that the methodology provides an opportunity to demonstrate a
threshold mechanism for a chemical and that on a case-by-case basis another
model (threshold or non-threshold) can be applied to the cancer data if it can
be established that the other model is more appropriate.

EPA disagrees with the comment that it does not consider all the data in
making judgements on potential carcinogens. EPA considers all the available
data when conducting a cancer assessment for a chemical, including
pharmacokinetic, metabolic, mutagenicity/genotoxic and structure activity
data. To ensure that this occurs with regard to development of criteria in
the future, EPA has revised the human health methodology in appendix C to part
132 to provide for consideration of each of these gpecific pieces of evidence
when evaluating the-potential carcinogenic risk of a chemical.

With regard to the choice of a cancer model, and specifically the
appropriateness of continuing reliance on the IMS, EPA believes that, in the
absence of adequate information to the contrary (such as information on the
mechanism of carcinogenic action), the LMS is the best of the mathematical
extrapolation models used for extrapolating from high dose to low dose. As
stated in the 1986 Guidelines for Carcinogenic Risk Assessment: When data and
information are limited, and when much uncertainty exists regarding the
mechanism of carcinogenic action, models or procedures which incorporate low
dose linearity are preferred when compatible with the limited information. 1In
the absence of adequate information to the contrary, the linearized multistage
procedure will be employed (U.S. EPA, 1986). Because of the uncertainties
associated with dose response, animal to human extrapolation, and the serious
public health consequences that could result if risk were under-estimated, EPA
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believes that it is prudent and consistent with public health goals of the CWa
to use the LMS to estimate cancer risk for ambient water quality criteria.

The ILMS has been endorsed by four agencies in the Inter-Agency Regulatory
Liaison Group and was characterized as less likely to under-estimate risk at
the low doses typical of environmental exposure than other models that could
be used (Inter-Agency Regulatory Liaison Group, 1979).

b. Noncancer.
i. Proposal: The proposed Guidance would have provided that a

threshold mechanism of action be assumed in deriving criteria for protection
against noncancer effects, unless it is demonstrated on a case-by-case basis
that there is no threshold with respect to a given chemical's toxicity
effect(s). This means there is a dose below which no .adverse effects should
be observed, or if an adverse effect is observed, the risk of deleterious
effect over the span of a lifetime is not appreciable. EPA also recognized
that there may be exceptions to this principle: for some non-carcinogenic
effects, no identifiable threshold of effects has been demonstrated.
Chemicals which may exert non-threshold non-cancer effects include genotoxic
teratogens and germline mutagens.

ii. Comments: Several commenters agreed that EPA should allow for a
showing that a chemical has no threshold; however these same commenters did
not express an opinion regarding the default assumption of a threshold for
noncarcinogens. One commenter believed all noncancer effects should be
considered nonthreshold events unless proven otherwise. Other commenters
believed making such a showing would be difficult and possibly very costly.
Some commenters suggested that EPA apply a "weight of evidence" approach to
developing an RfD; that we not ignore studies showing no adverse effects while
focussing only on studies indicating adverse effects.

iii. Final Guidance: For the reasons stated below, the final Guidance
will continue to assume that noncancer endpoints of toxicity exhibit a
threshold unless data indicate otherwise. This is consistent with the 1980
National Guidelines which concluded for noncarcinogens that there is a dose
below which no adverse effects should be observed. It is also EPA's
experience (in developing RfDs) that noncancer effects are regarded almost
without exception as threshold events and that nonthreshold noncancer effects
are extremely rare and in some cases may be perceived as such due to a lack of
toxicological information (e.g., extremely low doses have not been tested or
cannot be measured). The possible exceptions to this rule, as stated in the
proposal, are genoteoxic teratogens and germline mutagens. EPA reiterates that
in the rare instances that this type of chemical is encountered, it is
recommended that States and Tribes confer closely with EPA prior to
establishing a noncancer criterion on the basis of a non-threshold effect.
EPA believes the proposed language is adequate in allowing a demonstration of
nonthreshold noncarcinogenicity and is adopting this language in the final
methodology. EPA has provided additional guidance in "Great Lakes Water
Quality Initiative Technical Support Document for Human Health Criteria and
Values" (EPA 820-B-95-007) (Human Health TSD) on determining whether a
chemical demonstrates nonthreshold characteristics.

With regard to the comment that EPA treat all chemicals as if they are
nonthreshold chemicals, EPA believes the overwhelming scientific evidence
supports the assumption that noncancer endpoints are threshold events. EPA
most often assumes that noncarcinogenic and/or nonmutagenic changes have a
threshold, that is, a dose level below which a response is unlikely, because
homeostatic, compensating and adaptive mechanisms in the cell protect against
toxic effects at levels below this threshold. Therefore, in EPA's judgement
it would be inappropriate to assume that noncarcinogens act by nonthreshold
mechanisms, when the overwhelming evidence suggests otherwise (U.S. EPA,
1991). .
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With regard to the comment that EPA should apply a weight-of-evidence
approach in developing noncancer criteria and values, EPA believes it does
employ a weight-of-evidence approach in that it evaluates all the data before
choosing a specific study upon which quantlflcatlon is based. EPA believes
its process for evaluating noncancer effects is similar to the cancer weight-
of -evidence approach. For example, in developing a noncancer criterion, EPA
reviews all the toxicological effects data and determines which study appears
to reflect the most critical endpoint. Negative studies (i.e., those that do
not elicit a response) as well as positive studies (i.e.,,H those that do elicit
a response) are considered. IRIS coversheets describe the c¢ritical study
which serves as the basis for an RfD but also lists all the critical and
supporting studies that were considered in the development of the RfD. EPA
agrees that the main focus when evaluating the potential adverse effects of a
chemical are on studies that show adverse effects. However, EPA believes this
is reasonable to ensure that humans are protected against potential adverse
effects. EPA will continue to focus on studies which are most relevant to
the consideration of human risk assessment and with the development of more
pharmacokinetic data, which can clearly identify metabolic/toxicokinetic
differences between species, human risk assessments will become easier.

3. Choice of Risk Level
a. Proposal: The proposal derived criteria which correspond to a

plausible upper bound increased incremental risk of developing cancer of one
in 100,000 (10%) over a lifetime of exposure. The choice of 10° risk level
was recommended by the Initiative Committees and is within a range of risk
levels (i.e., 10® to 10% that EPA considers to be adequately protective and
which EPA has historically considered acceptable in making regulatory
decisions. The majority of the Great lakes States tradltlonally have used a
10% risk level in setting their water quality criteria. EPA asked for comment
on the choice of rigk level, and on alternate risk levels, such as 10° and
10%, which could be adopted in the final Great Lakes human health criteria
methodology.

b. Comments: Many commenters were in favor of the proposed risk
level of one in 100,000, while other commenters were in favor of higher and
lower risk levels (one in 10,000 and one in a million). Those who favored one
in a million risk believed one in 100,000 was not stringent enough, and that
many of the exposure parameters in the criterion equation were not protective
of high-end exposed individuals (e.g., high-end fish consumers). That is, many
people who eat more than 15 grams of fish per day would be protected at less
than 1 in 100,000 risk from cancer (that is, a higher risk). Those that
favored a higher risk level, at one in 10,000, believed that EPA's cancer
model, and other exposure assumptions are already so conservative that there
is no need to set criteria at the one in 100,000 risk level. Other commenters
referred to EPA's Superfund program, which uses a risk level of one in 10,000,
and cited inconsistency among EPA programs.

c. Final Guldance The final Guidance continues to derive criteria
and values based on a 10° risk level. EPA believes that this is a reasonable
decision in light of the fact that it reflects the policy preferences of most
of the Great Lakes States. EPA notes, however, that selection of this risk
level does not reflect a judgment that this is the only level of acceptable
risk that would achieve the human health protection goals of the CWA. Rather,
as noted above, EPA believes that ensuring protection in the range of 10* to
10° is acceptable and consistent with the CWA's objectives. Commenters were
correct in noting that some identifiable subpopulations or groups consume more
fish than 15 grams/day, as assumed in the methodology, and thus such consumers
may face a risk that is higher than 10°. However, EPA believes these
consumers will nonetheless be adequately protected. (See section V.B.5.e of
this document for detailed information on fish consumption in the Great Lakes
basin.)
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EPA disagrees with those commenters advocating the use of a one in
10,000 risk level. While the model used to estimate cancer risk has many
conservative assumptions that are likely to overestimate actual risks, EPA
believes this conservatism is appropriate given the severity of the potential
outcome (cancer) and the uncertainties inherent in extrapolating from the high
doses administered to laboratory animals to the low doses experienced by
humans. Moreover, setting the target risk level at 10* for average consumers
would not include any margin of safety that might be appropriate to ensure the
protection of high-end consumers. With regard to the commenter's concern with
the conservative nature of the exposure assumptions, EPA attempts to select
reasonable assumptions given the need to provide adequate protection to
humans .

EPA disagrees with the commenter who asserted that EPA requires the use
of a 10 risgk level in the Superfund program, and that the risk level used in
the proposed Guidance's human health methodology is therefore inconsistent
with the Superfund program. Under EPA's Superfund program, acceptable
exposure levels are generally those falling within the 10* to 10° risk range.
See 40 C.F.R. 330.430 (2) (i) (A) (2).

Finally, EPA disagrees that the final Guidance is inconsistent with
other EPA programs regarding the use of a 10° risk level. As stated above,
EPA believes the 10* to 10° risk level will provide adequate protection of
public health. In any particular regulatory action under its various
authorities, EPA targets a level of public health protection that effectively
implements EPA's statutory duties and which is tailored to the specific
circumstances being addressed by the regulatory action. As stated previously,
EPA believes the approach in the final Guidance is consistent with EPA's
historical practices in its public health protection programs.

As noted in section II of this document, levels of some pollutants fish
tissue in the Great Lakes basin currently demonstrate that applicable criteria
are being exceeded, and baseline risks associated with these exposures in some
cases exceed the 10® to 10° risk range that EPA considers adequately
protective. In particular, groups that generally consume more fish on average
than the general population (e.g., Native American subsistence fishers and low
income minority sport anglers) are at greatest risk, which EPA has estimated
may be as high as 3.7 x 10? for Native Americans in Lake Michigan due
primarily to PCBs. The purpose of the human health criteria and the criteria
methodology contained in the final Guidance is to ensure that the adoption of
water quality standards that, where they are attained would provide adequate
public health protection. Obviously, where standards are not yet attained,
actual risk levels will be higher and steps will have to be taken to meet
applicable standards. Nonethelessg, EPA evaluates the protectiveness of the
criteria and the methodology assuming that criteria are met in order to ensure
that protective water quality standards will be established in the Great Lakes
basin.

With regard to comments that EPA should adopt a lower risk level (i.e.,
10-6), EPA notes that States and Tribes are free to adopt a more stringent
approach than that ¢ontained in the final Guidance. Given that a plurality of
States have utilized the 10-5 risk level, EPA believes that the choice of risk
level is a reasonable one.

With regard to criteria for protection against non-cancer effects, these
criteria are derived so as to prevent hypothetically exposed individuals
(i.e., those consuming pollutant-bearing figh and drinking water at the rate
assumed in the criteria-derivation formulas explained below) from receiving a
dose of the chemical above that which is calculated to correspond to no
appreciable risk of adverse effect, based on a threshold model of chemical
activity. The issue of risk level is therefore not relevant to such threshold
effects (except in these rare instances where a State or Tribe may find, and
EPA would agree, that a noncancer effect exhibits no threshold).
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For the reasons stated above, the final Guidance will continue to derive
criteria and values based on a 10° risk level.

4. Acceptable Dose

The proposed Guidance used the term risk associated dose (RAD) to
represent the dose associated with a one in 100,000 plausible upper bound risk
of developing cancer from lifetime exposure to a carcinogen. The term’
Acceptable Daily Exposure (ADE) was used to represent the dose of a
noncarcinogen expected to result in no appreciable risk of adverse health
effects from lifetime exposure.

a. RAD.

The proposed Guidance discussed the steps for determining a Risk
Associated Dose (RARD) (see 58 FR 20865). EPA also pointed out that many of
the steps in developing a RAD may have already been conducted by EPA for a
particular chemical and the results made available to the public through EPA's
Integrated Risk Information System (IRIS). It was recommended that IRIS be
consulted when developing a RAD. (The reader is referred to section V.C.4.c
for a description of IRIS and its utility in developing RADs.)

i. Biologically Relevant versus Sensitive Species

(A). Proposal: EPA pointed out that when animal studies are used to
estimate effects on humans, data from species most biologically relevant to
humans are generally preferred (i.e., a species in which pharmacokinetics
and/or toxic mechanisms of action appear closely related to humans). In the
absence of data to distinguish the most relevant species, data from the most
sensitive animal species tested, i.e., the species exhibiting a carcinogenic
response at the lowest administered dose, given a relevant route of exposure,
should be used.

(B} . Comments: The majority of commenters argued that the most
biologically relevant species rather than the most sensitive species should be
used. Commenters stated that use of the most sensitive species must be weighed
against the assumption that humans are as or more sensitive than the most
sensitive species. A minority of commenters agreed with EPA's proposed
language to use the most sensitive species as a default, in the absence of
data.

EPA agrees that the most biologically relevant species to humans should
be used when data is available for the chemical on the mechanism of the
carcinogenesis as well as the pharmacokinetics of the test species relative to
humans. However, in many cases there will be limited data to assess how well
an animal model reflects human toxicological response for a chemical. In these
situations, EPA believes it is prudent to use data from the most sensitive
species. This is supported by the 1986 Guidelines for Carcinogen Risk
Assessment which states: In the absence of appropriate human studies, data
from a species that responds most like humans should be used, if information
to this effect exists...because it is possible that human sensitivity is as
high as the most sensitive responding animal species, in the absence of
evidence to the contrary, the biologically acceptable data set from long-term
animal studies showing the greatest sensitivity should generally be given the
greatest emphasis, again with due regard to biological and statistical
consideration (U.S.'EPA, 1986).

(C). Final Guidance: For the reasons stated above, the final Guidance
is retaining the proposed language that data from species most biologically
relevant to humans is preferred. However, in the absence of data to
distinguish the most relevant species, data from the most sensitive species
will be used. This provision applies to both cancer and noncancer effects.
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ii. Less than Lifetime Adjustment Factor.

(A). Proposal: In the proposed Guidance, EPA included a factor
(L/Le)?, where L is the natural lifespan of the test species and Le is the
duration of the study. This adjustment factor is necessitated when an animal
study being used to derive a dose response relationship is not of sufficient
duration to measure cancer development over the natural lifespan of the test
species. The rationale for such a factor is described in detail in the 1980
National Guidelines (45 FR 79352). Under the proposal, the slope factor
adjustment was applied to mouse and rat data if the study duration (Le) was
less than 78 weeks for mice or 90 weeks for rats, by multiplying the cancer
slope factor by the factor (L/Le)®. EPA requested comment on whether the use
of this adjustment factor for studies with less than lifetime duration was
appropriate.

(B). Comments: Several commenters agreed that an adjustment factor
could be used but disagreed with the choice of the factor proposed and the
cutoff (78 and 90 weeks) chosen in the proposed Guidance. These commenters
suggested that the adjustment factor should be applied on a case-by-case
basis, considering such factors as mechanism of action, and type of tumor and
the organ affected.

EPA agrees with the commenters that the best way to evaluate this
adjustment factor is on a case-by-case basis since not all carcinogens behave
mechanistically the same way (as pointed out by the 1986 Guidelines for
Carcinogen Risk Assessment). For some carcinogens, exposure early on (during
childhood or adolescence, or the equivalent in test animals) may be critical
to tumor expression. For others, exposure of a test animal over a year may
result in no more tumors than exposure over a lifetime (two years).

(C). Final Guidance: To allow flexibility in making these judgments,
EPA has changed the final Guidance to allow for less than lifetime adjustments
on a case-by-case basis. Less than lifetime adjustments to the cancer slope
factor are now optional, not required, and should be made on the basis of
existing mechanistic data. However, in the absence of data on mechanisms and
time to tumor, States and Tribes may continue to use the adjustment factor and
the duration cutoffs prescribed in the proposal as a default approach.

iii. Species Scaling Factor.

(A). Proposal: In the proposed Guidance, EPA would have required the
use of a "surface area species scaling factor" in deriving a dose response
relationship for humans that is based on animal data. The proposed Guidance
assumed that exposures in milligrams per kilogram of body weight per day
raiged to the 2/3 power (also referred to as the two-thirds exponent) would
yvield equivalent cancer responses in test animals and humans. EPA requested
comment on the proposed use of a two-thirde exponent for surface area, and the
possible use of a three-fourths exponent for body weight, for scaling animal
doses to equivalent human doses. EPA also asked for comment on whether use of
some other scaling factor should be used in the final Guidance.

(B). Commentg: Several commenters were in favor of the 3/4 body weight
scaling factor while others were in favor of the 2/3 surface area scaling
factor. Those in favor of the 3/4 body weight scaling factor cited the draft
consensus by the Inter-Agency group (U.S. EPA, 1992) and empirical data which
supports the scaling on the basis of body weight (Allen et al., 1987). Others
suggested flexibility and allowing adjustments on a case-by-case basis,
determined by the pharmacokinetics of the chemical.

As cited in the proposed Guidance, an Inter-Agency group comprised of
EPA, U.S. Food and Drug Administration and CPSC has deliberated on the issue
of appropriate, consistent scaling factors for use by all agencies in
developing risk assessments. While the draft recommendation from this group
was to apply a 3/4 exponent scaling factor, this undertaking has not been
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finalized nor adopted as EPA policy to date. The current policy is stated in
the 1986 Guidelines for Carcinogen Risk Assessment: In the absence of
comparative toxicological, physiological, metabolic and pharmacokinetics data
for a given suspect carcinogen, EPA takes the position that extrapolation on
the basis of surface area is considered to be appropriate because certain
pharmacological effects commonly scale according to surface area (Dedrick
1973, Freireich, et al., 1966; Pinkel;, 1958). As discussed in the preamble
to the proposal, there are divergent views among the scientific community
regarding whether a body weight or surface area scaling factor provides the
best means of extrapolating results from animal studies to humans, and as
reflected by the work of the Inter-Agency Pharmacokinetics Group, a consensus
among relevant governmental agencies may be reached in the future that the
body weight approach is preferable. However, no final consensus has yet been
reached. Because EPA's current, longstanding policy calls for use of the
surface area scaling factor, EPA is hesitant to change its approach in the
absence of a final determination that adoption of the body weight scaling
factor is appropriate.

(C). Final Guidance: Consistent with the existing EPA policy, the
final Guidance calls for the use of the 2/3 exponent scaling factor (surface
area), in the development of cancer slope factor development.

b. ADE.

For non-carcinogens, the proposed Guidance called for a data hierarchy
for calculating the ADE. The process outlined is the same one used by EPA's
RfD development process but differs in the amount of data required to develop
a criterion or value, especially with regard to Tier II ADEs. In some cases,
an ADE may be identical to an EPA RfD if the same data and judgments are used.
However, since States and Tribes may derive values which may vary based on
different interpretations of the supporting data and/or the existence of new
data, EPA proposed the term ADE to distinguish the RfD from the ADE.

The proposed Guidance indicated that calculating an ADE for a chemical
involves the following steps: 1) determining whether there is evidence from
epidemiologic or animal studies that exposure to a chemical may result in
adverse noncancer health effects; 2) using available data to determine a
threshold dose value that is likely to be without appreciable risk of adverse
effect; and 3) reducing this threshold dose value to account for
uncertainties inherent in the risk asséssment to yield an ADE for humans.

i. List of Dele;érious Effects.

(A) . Proposal: The proposed Guidance presented a list of adverse
effects which the noncancer criteria are protective of, including adverse
acute, subchronic and chronic effects and reproductive and developmental
effects. EPA solicited comment on whether it should specify in the
methodology a longer list of deleterious effects against which noncancer
criteria should protect.

(B) . Comments: Several commenters agreed with the list of deleterious
effects while others requested that EPA expand the list to include such
effects as immunotoxicity. Other commenters believed a list was not entirely
necessary since the assessment of adverse effects was mostly based on
professional judgment.

(C). Final Guidance: EPA believes the list as stated encompasses any
effect which can be deemed adverse including immunotoxicity, based on the
State or Tribe's professional judgment. Thus, EPA is retaining the proposed
list in the final Guidance.
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ii. Uncertainty Factors.

(A). Proposal: The proposal provided guidance on the use of
uncertainty factors to account for uncertainties in predicting acceptable
exposure levels for the general human population. The proposal indicated that
the size of the uncertainty factor varies depending on the data available for
ADE calculation, including whether the data are from a study on humans or test
animals, and on whether the study demonstrates a no cbserved adverse effect
level (NOAEL) or a lowest observed adverse effect level (LOAEL). Under the
proposed Guidance a composite uncertainty factor of 30,000 was described as
the maximum uncertainty allowed when deriving a Tier I criterion or Tier II
value. EPA solicited comments on the uncertainty factors included in the
proposal, and particularly on whether other uncertainty factors might offer
better assessment of risk, and be more appropriate in deriving water quality
values and criteria.

(B). Comments: Many commenters stated that the use of default
uncertainty factors of 10 (each) to account for intra-, interspecies
variability, and subchronic to chronic adjustments are too rigidly applied.
Commenters felt uncertainty factors of less than 10 should be allowed if there
is a scientifically sound rationale. Other commenters suggested that EPA add
an additional uncertainty factor to the calculation of an ADE to account for
the sensitivity of children or other sensitive subgroups.

With regard to the use of uncertainty factors less than 10, EPA agrees
that uncertainty factors of less than 10 can be used to account for intra-,
interspecies variability, subchronic to chronic adjustments and LOAEL to NOAEL
adjustments as long as data exists to justify a lower uncertainty factor. As
stated in the proposed Guidance, EPA generally applies uncertainty factors of
10, but is not advocating the rigid application of uncertainty factors of ten
in all instances. This is only meant to be a default position when data is
lacking to justify a lower uncertainty factor. For example, if
pharmacokinetics data shows that a test animal metabolizes a chemical in a
fashion identical to humans, a lower interspecies uncertainty factor is
probably justified. For information on selecting uncertainty factors less
than 10, see appendix A of the Human Health TSD.

With regard to the comment suggesting EPA apply an additional
uncertainty factor to protect children and sensitive subgroups, EPA believes
an RfD (ADE) should be protective (by definition) of children and sensitive
subgroups. In assessing the data base, consideration should be made of these
segments of the population. If the overall data base does not yield
information on the toxicity of test organisms during all segments of their
lifetime (such as infancy, childhood, adolescence), or does not consider
sensitive individuals, an additional uncertainty factor may be applied to
account for such uncertainty in an incomplete data base. It is important to
note that the intraspecies uncertainty factor of 10, which is commonly
applied, is designed to account for sensitive individuals in the population.
Therefore, the application of another uncertainty factor would be redundant.

(C). Final Guidance: As stated above, the proposed Guidance stated
that a maximum uncertainty factor of 30,000 could be applied in deriving a
Tier I criterion or Tier II value. In the final Guidance, EPA is clarifying
the use of uncertainty factors to include a maximum of 10,000 for Tier I
criteria and a maximum of 30,000 for Tier II value development. When deriving
a Tier I criterion, the likely maximum composite uncertainty factor applied to
a 90-day NOAEL may be 3000. The total of 3000 is based on four separate
uncertainty factors: 10 to account for intraspecies variability; a factor of
10 to account for the uncertainty in extrapolating animal data to the case of
humans; a factor of 10 to account for subchronic to chronic variability; and a
factor of three to account for an incomplete data base. However, in rare
cases where an extra uncertainty factor is required to compensate for an
incomplete data set or to compensate for the uncertainty associated with a
LOAEL (rather than a NOAEL), a composite uncertainty factor of 10,000 may be
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used. Under this assumpt;on an uncertainty factor of 10 would be applied to
account for an incomplete data base or the use of a LOREL in place of a NOAEL
instead of using an uncertalnty factor of three. This decision requires the
use of professional judgment in determining the adequacy of the data base.

For Tier II values, the maximum allowable composite uncertainty factor may be
30,000 which would be applied to a studies with durations greater than a 28-
day minimal LOAEL (e.g., 30 days).

The total of 30,000 is based on the three factors of generally 10 each
for intraspecies variability, interspecies extrapolation, subchronic to
chronic extrapolation, a combined factor of 10 to account for incompleteness
of data bases and the difference between a minimal LOAEL and NOAEL (which
together result in an overall uncertainty factor of 10,000}, and an additional
uncertainty factor of 3 to account for the uncertainty in extrapolating from a
study greater than 28 days, but sufficiently less than 90 days.

c. IRIS.
i. Proposal: The proposed Guidance indicated that EPA has a process

to develop consensus on cancer slope factors (gl*s) and RfDs (referred to as
ADEs for the Great Lakes). These values are derived by two EPA work groups
called the RfD/RfC and CRAVE work groups and made available as guidance to EPA
program offices and’ the public via a data base called the Integrated Risgk
Information System (IRIS) which is accessible through the National Library of
Medicine's Hazardous Substance Data Base (HSDB). The values (RfDs and gl*s)
listed on IRIS are guidance; they are not regulatory in nature.

The proposed Guidance recommended that verified IRIS values (RfDs and
cancer slope factors) be considered as a first step in deriving the Great
Lakes Human Health criteria. It is also important to note that many chemicals
have been reviewed by the RfD or CRAVE Work Groups, have been verified, but
have not yet been entered into the IRIS system. A verified RfD or gl* is a
value which the RfD,or CRAVE Work group has reviewed and officially verified
during an RfD or CRAVE meeting. EPA encourages States to call EPA's RfD and
CRAVE Work Groups if they are not sure of the current status of a specific
chemical. A verified RfD or gl* can be utilized by States and Tribes even
though it has not been officially placed into the IRIS system. The proposal
also allowed deviation from these values when new data are available or if a
different interpretation of the data is made. EPA requested comments on
deviating from IRIS values in deriving Great Lakes criteria and values for the
reasons highlighted above.

ii. Comments: Many commenters wanted the flexibility to deviate from
IRIS while others argued that deviation from IRIS values should not be
allowed.

EPA has decided that deviations from IRIS should be allowed since IRIS
is only guidance and that other interpretations of the data may be valid.
However, to foster consistency between EPA and the States, EPA strongly urges
the States/Tribes to communicate any anticipated or necessary deviation from
IRIS to the EPA RfD and/or the CRAVE work groups as soon as possible.
Following this recommended course of action will allow EPA to discuss the
potential deviations with the State or Tribe and could lead to an expedited
review of the chemical and data by the EPA work group of concern. 1In
addition, as noted earlier, States may use verified RfDs or cancer potency
factors, which have not been entered onto IRIS, for development of Tier I
criteria. Finally, when deviating from IRIS, States/Tribes are encouraged to
work with the Clearinghouse described in section II, to ensure other
States/Tribes are aware of the deviations.

iii. Final Guidance: For the reasons stated above, States and Tribes
may deviate from IRIS-provided the approach is scientifically defensible.
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5. Exposure Assumptions

The proposed Guidance identified seven factors which affect an
individual's oral exposure to a chemical: body weight; duration of exposure;
recreational exposure; drinking water consumption; fish consumption;
bioaccumulation factor and relative source contribution.

a. Body Weight.
i. Propogal: The proposed criteria methodology assumed a mean adult

human body weight of 70 kg. Thig value is consistent with that recommended in
the EPA's Exposure Factors Handbook (EPA 600/8-89/043, July 1989). EPA
requested comments o6n the use of the 70 kg body weight assumption and also
asked for comments on the issue of using body weights of sensitive
subpopulations (such as children) when a chemical's toxicity indicates a
specific subpopulation is most sensitive to exposures.

ii. Comments: Several commenters advocated the continued use of the
70 kg body weight assumption. Several other commenters stated that the body
weight used in calculating criteria and values should be lower than 70 kg to
protect women of childbearing age and children and fetuses. Several of these
commenters recommended 55 kg as the body weight. No commenters suggested an
actual child weight.which should be used nor did any commenter advocate a
higher body weight than 70 kg.

EPA believes 70 kg is an appropriate body weight because it represents a
reasonable measurement for the entire population. As stated in the EPA
Exposure Factors Handbook (1989), the mean body weights for women and men
nationally are 65 kg and 78 kg, respectively, with an overall mean adult body
weight of 71.8 kg. The Handbook also indicates that the mean body weight for
child bearing women ages 18-45 is 63 kg.) If a State believes that use of a
lower body weight is appropriate (which yields a more stringent criterion),
the State or Tribe may adopt such an assumption in calculating their criteria
and values under their authority to establish more stringent regquirements
pursuant to section 510 of the Act.

As to whether lower body weights should be used to protect women of
childbearing age, children and fetuses, EPA believes that categorically
adopting more conservative body weight assumptions may not be appropriate.
Each chemical must be addressed geparately since some chemicals may be
generically toxic to both sexes, while others may be specifically toxic to one
sex more than the other. It therefore would not be appropriate to require
generally that all criteria be based on conservative body weight assumptions.
In the case of mercury, however, a fetotoxic chemical, to be protective of
women of child bearing age, EPA has assumed a body weight of 65 kg (as opposed
to 70 kg) which results in a Tier I mercury criterion of 1.8 ng/L, which is
glightly less than the proposed criterion of 2 ng/L. EPA has set a final Tier
I criterion for mercury at 1.8 ng/L.

iii. Final Guidance: Based on the reasons above, the final Guidance
retains the 70 kg body weight assumption. States or Tribes may use the female
body weight (55-65 kg) or a child's body weight (10-30 kg) or any other more
"stringent" assumption on a chemical-by-chemical basis as deemed appropriate
based on the properties of a particular chemical. If a child's body weight is
assumed, the water consumption rate should also be adjusted for a child to 1
liter/day.

b. Duration of Exposure.
i. Proposal: The proposed Guidance assumed that oral exposure

remains constant for a lifetime and assumed a 70 year exposure period in
developing criteria and values. EPA requested comments on the use of longer
lifetime exposure periods, such as 75 years instead of the currently proposed
70 years, since recent census data indicates that the average lifespan for



Section V: Human Health 159

hmericans is 74.7 years. EPA also requested comments on whether the use of
shorter exposure periods (i.e., less than 70 years) would be more appropriate
to account for mobility of individuals in and out of the Great Lakes basin.

ii. Comments: Several commenters suggested that EPA increase the
lifespan to 75 years or longer to account for women and people who live past
70 years. Other commenters suggested retaining the proposed 70 year value.
Other commenters cited the EPA Exposure Factors handbook which identifies nine
and 30 years as representative of the average and reasonable upper bound,
respectively, of length of time residing in the same house. Commenters also
suggested that mobility in the area is high and that individuals in the Great
Lakes will not be exposed.to contaminants uniformly over their lifetimes.

EPA believes the 70 year lifespan assumption is appropriate because it
conservatively assumes a uniform exposure to contaminants over a lifetime.
Since consumption patterns may change from infancy to death, EPA is seeking to
protect those individuals who may live their entire lives in the Region and
those who may encounter similar exposures while outside the region. Without
exhaustive analysis, it would be difficult to determine that people who
migrate in and out of the region are actually experiencing different exposure
patterns. With regard to increasing the lifetime exposure to 75 years or
more, EPA believes 70 years is an appropriate assumption as it is still a
generally accepted value used by most risk assessors and regulatory agencies.

iii. Final Guidance: For the reasons cited above, the final Guidance
retains the 70-year exposure period for developing criteria and values. A
State or Tribe may chose to be more stringent and adopt a longer exposure
period in its criteria derivation. It should be noted that this assumption
does not influence cancer or noncancer criteria and values which are based on
animal data since all lifetime animal data is assumed equivalent to a human
lifetime, but may have a bearing on criteria and values based on epidemiology
studies, depending on other numerical considerations in the calculation. If
an epidemiology study is less than lifetime in duration, the dose must be
translated into a lifetime human dose based on a specific lifetime duration
assumption, either numerically or through the use of an uncertainty factor.
In such a case, the assumption regarding the duration of a lifetime would be
relevant to determining the human health criterion. In fact, it is relatively
rare that epidemiological data is used to derive human health criteria due to
limitations in the study which preclude a conclusion of a cause and effect.
In the final Guidance there are two cases where epidemiological data were
used; in deriving the HCV for benzene and the human noncancer value (HNV) for
mercury.

c. Incidental Exposure.
i. Proposal: The proposed Guidance included an incidental ingestion

exposure factor which accounted for oral exposures which might occur through
recreational activities in or on the water. The factor (0.01 liters/day) was
included in the derivation of the GLWQI criteria for those surface waters that
are not used as a drinking water source {(Nondrinking HNVs and HCVs). This
factor was not used in those cases where the waterbody was designated as a
drinking water source. EPA requested comments on whether the factor was
justified and also requested comments on whether a factor should be included
for incidental dermal exposure which occurs through recreational activities.
EPA also requested submission of any data that could be used to derive such a
factor. )

ii. Comments: EPA received many comments stating that the extra
factor for incidental exposure was unnecessary since the drinking water
assumption of 2 L/day appears overly conservative. EPA also received comment
that attempting to account for dermal uptake would be very difficult, if not
impossible. No data were received on dermal uptake.
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EPA agrees that the extra factor for incidental exposure is not
necessary to include in the calculation of criteria and values which are to be
used in protecting waters designated as drinking water supplies because such
an exposure assumption is of negligible significance when viewed in light of
the 2 L/day assumption used in deriving criteria for these waters.
(Numerically, the 2.0 liter value in the numerator is so large in comparison
to the 0.01 liter value, that it has no numerical effect on the calculated
criterion.) However, EPA continues to believe that the inclusion of the
incidental exposure factor is appropriate in developing criteria and values
for waters designated as non-drinking water (i.e., recreational only).

The effect of using the incidental exposure factor when deriving
criteria and values for nonbiocaccumulative chemicals can be numerically
significant. For example, for nondrinking water sources, when the incidental
exposure factor is included, the HNV for methylene chloride is 90 mg/L. When
the incidental exposure factor is not included, the HNV is 120 mg/L.

In addition, EPA also believes it is appropriate to account for
incidental ingestion in a recreational setting since on an individual or
subpopulation basis this exposure may be significant. For example, those
people who spend more than an average amount of time recreating in water may
exceed the 0.01 liters/day incidental ingestion rate. (The 0.01 value is
based on a number of average assumptions for the Great Lakes basin population
as a whole.) 1If States or Tribes want to establish a larger incidental
exposure factor for recreational subpopulations (swimmers, waterskiers,
rafters, kayakers), they may do so. This factor may become especially
important in the future, when criteria for microbiological agents are
developed, since vetry minute amounts of microbially contaminated water can
cause adverse health effects.

iii. Final Guidance: The final Guidance retains the incidental
exposure factor of 0.01 liters/day for those surface waters that are
designated as nondrinking water sources.

d. Drinking Watexy Consumption.
i, Proposal: EPA proposed that the criteria and values be derived

using an assumption, of 2 L/day drinking water consumption from untreated
surface waters for waters designated as drinking water sources. This
represents approximately the 90th percentile ingestion value for the general
population. The Exposure Factors Handbook, 1989, states: For the reasonable
worst-case value, the %90th percentile rate reported by Gillies and Paulin
(19283), 1.90 L/day, suggests that a rate of 2.0 L/day may be a reasonable
approximation.

The 90th percentile value suggested by Cantor et al. (1987) is also
approximately 2 L/day. This is also supported by a more recent study
specifically characterizing tap water intake by Ershow and Cantor (1989) in
which 2 L/day represents approximately the 85th percentile value of drinking
water consumption. This value, 2 L/day, is recommended as the reasonable
worst-case consumption rate. EPA requested comment on whether selection of
another value such as 1.4 liters per day, the national average, would be more
approprlate EPA also noted that, since the 2.0 liters value is a
conservative assumption (only 10 percent of the population drinks two liters
of water a day and considerably less can be expected to drink two liters of
untreated surface water) and the 0.01 liter associated with incidental
exposure is relatively insignificant in comparison, EPA presumed that 2 L/day
is protective of both drinking water and incidental ingestion exposures for
waters which may be both a drinking water source and used for recreation. EPA
requested comments on whether such an assumption was justified. EPA also
requested comments on whether surface water criteria for waters designated for
drinking water uses should assume consumption of untreated water, as was
proposed.
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ii. Comments: Several commenters suggested 2 L/day was too
conservative. Others stated that the level of conservatism was appropriate.
Those that felt it was overconservative believed that the national average is
1.4 liters/day and that people do not generally drink untreated surface water
(in any amount). No commenters suggested that 2 L/day was underprotective.
Other commenters stated that some cultural activities conducted by Native
Americans, involve the direct consumption of untreated surface water, although
the specific nature of these practices was not described.

EPA believes that the consumption rate of 2 L/day, even though
conservative, is reasonable given that it will provide a high level of
protection for the people in the Great Lakes consistent with the protective
goals of the Act. EPA, in determining a water consumption rate, considered
adopting the average consumption rate (1.4 liters/day), as discussed in the
preamble to the proposal and suggested by commenters. However, in choosing
among the available'policy options, EPA chose 2 L/day to provide an extra
degree of protection for those individuals (which may be a substantial number
of persons) who consume more than the population on average. EPA believes
that this assumption is reasonable in light of the public health protection
goals of the CWA. EPA also believes that it would not be appropriate to
dismiss drinking water usages, because as asserted by some commenters, there
are expressed cultural practices which include consumption of untreated
drinking water. EPA also believes that it would not be appropriate to assume
that untreated water is never consumed by users since the CWA requires
protection of designated uses. To protect waters designated as drinking water
sources, it is important that public drinking water systems not be the only
point of clean up and that surface water discharges also share the burden of
maintaining the use designation of the water.

iii. Final Guidance: The final Guidance retains the assumption that
individuals consume 2 L/day of untreated surface waters when developing
criteria/values for waters designated as drinking water sources.

e. Fish Consumption.
i. Proposal: The proposed Guidance included a fish consumption rate

of 15 grams per day; which represents the mean exposure level for regionally
caught fish for the regional sportfishing population. This value also
approximates the 90th percentile for the entire regional population. Thus, a
more conservative target population was chosen than is used in the National
criteria methodology and the proposed fish consumption value was based on
Great Lakes-specific statistical data. The actual value of 15 grams per day
was derived from review of several regional studies in Michigan (West, et al.,
1989), Wisconsin (Fiore et al., 1989) and New York (Connelly, et al., 1990).
Since the proposal, several new pieces of information have emerged that were
used in EPA's consideration of the appropriate fish consumption rate: First,
an Executive Order on environmental justice was issued February 11, 1994. It
requires Federal agencies (to the greatest extent practicable and permitted by
law) to "identify and address, as appropriate, disproportionately high and
adverse human health or environmental effects of its programs, policies, and
activities on minority population and low income populations." Federal
agencies are also required, whenever practical and appropriate to "collect,
maintain, and analyze information on the consumption patterns of populations
who principally rely on fish and/or wildlife for subsistence."

Second, a study conducted by West et al. (1993) for the State of
Michigan was provided by the author to EPA during the public comment period.
This study is a full year (February 1991 to February 1992) fish consumption
survey of 7000 licensed Michigan anglers. The survey found that the average
sport fish consumption rate, adjusted for non-response bias, was 14.5
grams/day. The average total fish (all fish, not just Great Lakes sport fish)
consumption rate, adjusted for non-response bias, was 24.4 grams/day. This
study indicated that fish consumption rates may differ according to race and
income level. The lowest income group (< $14,999/year) averaged 21 grams/day
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sport fish consumption as compared to 14.7 grams/day for those making $40,000
or more/year. The average sport fish consumption rate for minorities was 23.2
grams/day as compared with 16.3 grams/day for non-minority individuals. Lower
income ($24,999 or less) minorities averaged the highest consumption rate of
all groups in the survey: 43.1 grams/day sport caught fish and 57.9 grams/day
total fish; Non-minority individuals of lower income averaged 18.6 grams/day
sport fish and 25.8 grams/day total fish. The study also indicated that
minorities eat less.fish from the Great Lakes and more fish from the inland
tributaries than non-minority individuals.

In the proposal, EPA also requested comments how to protect against
acute and subchronic effects, the possibility of adverse effects due to binge
eating. Specifically, EPA invited comment on the use of 454 grams (one pound)
as a reasonable worst-case, one-day fish consumption estimate and 2,240 grams
as a reasonable worst case, 10-day fish consumption estimate based on 10
consecutive days of consumption of approximately one-half pounds of fish per
day. These values could be used in deriving one-day and 10-day
criteria/values protective of acute and subchronic effects. In a Notice of
Availability dated August 30, 1994 (U.S. EPA, 1994a) EPA asked for comments
on the fish consumption rates identified in the West et al. (1993) study and
on the quality of the study itself.

ii. Comments: Many commenters believed EPA's proposed rate of 15
grams/day would not be protective of recreational and subsistence anglers such
as the Native American anglers and minority anglers, or women of childbearing
age and children. An alternative rate of 50 grams/day was suggested. Others
believed the rate of 15 grams/day was too conservative since it is protective
of at least 90 percent of the overall population and these commenters
suggested a lower rate. With regard to the use of one-day and ten-day worst
case rates, comments suggested that this is a worthwhile attempt at dealing
with a potential short term risk, but it was not clear how this could be
implemented in a watexr gquality standards context. Other commenters stated
that one or ten day exposures are not long encugh for biouptake and
distribution to reach a steady state of chemical concentration in a human high
enough to result in a toxic effect.

With regard to comments on the August 30, 1994 Notice of Data
Availability (U.S. EPA, 1994a), many commenters were in favor of retaining the
proposed fish consumption rate of 15 grams/day, citing the relative
conservatism of the-entire criterion methodology. Many of these same
commenters questioned the validity of the West et al. (1993) study findings.
Specifically, they questioned the lower income minority average of 43.1
grams/day since this number was based on a very small sample size and was
associated with a large standard deviation. These same commenters
acknowledged that there are subpopulations who consume more than 15 grams/day
and that the best way to protect these people is to set site-specific fish
consumption rates. Several other commenters were in favor of a higher fish
consumption rate ranging from 30-60 grams/day. These same commenters
supported the findings of the West et al. (1993) study, claiming that the
study does show that lower income and minority subpopulations eat more sport
caught figsh on average, but also pointed out that while the data was presented
correctly, many of the opinions presented in the study appeared overly
subjective.

One group of commenters suggested that EPA establisgh in the final
Guidance a new approach to establishing fish consumption rates based on
default values derived from national data. These commenters argued that
regional fish consumption survey data are time-consuming and costly to
collect, and consequently are not often available. The commenters recommended
that States and Tribes instead utilize default fish consumption rates based
upon the particular.fish consumption use of the waterbody (i.e., 20 grams/day
for average fishing, 45-140 grams/day for sport fishing and 90-165 grams/day
for subsistence fishing, with special consideration for Native American
subsistence uses). These commenters also argued that use of the proposed fish
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consumption rate would not be in accordance with Executive Order 12898
addressing Environmental Justice, and would be discriminatory under the Civil
Rights laws.

After consideration of the public comments, EPA has decided to retain
the 15 grams/day fish consumption rate. EPA does not agree with commenters
who argued that this assumption would not provide adequate protection of °
public health. As stated in the proposal, this value approximates the 90th
percentile for the overall population in the Great Lakes basin and the mean
value for sport anglers in the basin. EPA believes the results from the West
et al. (1993) study (a mean consumption rate of 14.5 grams/day for Michigan
sport anglers), along with the studies cited in the proposal (see 58 Fed. Reg.
20870) supports the reasonableness of the fish consumption rate used in the
final Guidance.

EPA also believes that attainment of criteria in ambient waters that are
derived using the assumed fish consumption rate will result in adequate
protection for highly exposed populations. In carrying out regulatory actions
under its statutory authorities, including the CWA, EPA generally views an
upper bound incremental cancer risk in the range of 10 to 10° as adequately
protective of public health. As discussed above, the human health criteria
methodology is based on a target risk level of 10°. If fish are contaminated
at the level permitted by criteria derived under the final Guidance,
individuals eating up to ten times the assumed fish consumption rate (i.e.,
150 grams/day) would still be protected at a 10* incremental risk level,
within the range that EPA believes is protective of public health. Thus,
while EPA acknowledges that some portion of the population will consume
greater than 15 grams/day, the fish consumption rate and the target risk level
chosen in the final Guidance combine to ensure that the population as a whole
will be adequately protected by human health criteria when the criteria are
met in the ambient water.

Available data support the protectiveness of this approach. 2An analysis
of the West study indicates that approximately 99 percent of all persons
surveyed in that study consumed less than 150 grams/day and that, even among
low-income minorities who as a group consume more fish than the population on
average, approximately 95 percent consumed less than this amount. Thus, EPA
concludes that full implementation of the final Guidance will result in a high
degree of protection for the population as a whole, including those
populations that consume greater amounts of fish than the population on
average.

The final Guidance requires, moreover, that States and Tribes adopt an
additional degree of protection where it is determined to be appropriate for
highly exposed populations. Section A.4.a. of procedure 1 in appendix F to
part 132 states that "Human health criteria or values shall be modified on a
site-specific basis to provide additional protection appropriate for highly
exposed populations." Thus, if a State or Tribe determines that a highly
exposed subpopulation (e.g., a Tribe of subsistence fishers) would not be
adequately protected by criteria or values derived using the final Guidance
methodology, the State or Tribe would be required to adopt a more stringent
site-specific modification to criteria to provide appropriate additional
protection (e.g., to ensure protection at least at the 10* risk level, or
other more stringent degree of protection determined by the State or Tribe to
be appropriate). Finally, the final Guidance requires States and Tribes to
adopt provisions to ensure that human health is protected from the adverse
effects of mixtures of pollutants in the Great Lakes System, including
mixtures of carcinogens. See procedure 4 of appendix F to part 132; section
VIII.D of this document. Thus, taking into account all relevant portions of
the final Guidance -- e.g., the target rigk level, site-specific modification
procedures, additivity provisions, as well as the many conservative
assumptions in the human health methodology discussed elsewhere in this
document -- EPA believes that waterbodies meeting criteria developed in
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accordance with the final Guidance will be protective of all segments of the
public, including any more highly exposed populations.

EPA acknowledges the problem identified by commenters that high quality
survey data describing fish consumption patterns are often not available. EPA
believes, however, that States and Tribes retain substantial flexibility in
determining how to address the fish consumption issue should the State or
Tribe decide that a more stringent approach than EPA's is appropriate. Where
there is an absence of survey data for an area, but evidence of uses that the
State or Tribe believe should be specifically reflected in a more stringent
fish consumption rate, the State and Tribe could reasonably decide to adopt
"default" values to provide a level of protection determined by the State or
Tribe to be appropriate for the particular fishing use made of the waterbody.
(EPA does not express a view as to the appropriateness of the specific default
values suggested by commenters and noted above; such a determination can
appropriately be made by the State or Tribe based on its best professional
judgment.) . '

Finally, EPA believes that its action here is fully consistent with the
Executive Order on Environmental Justice and civil rights laws because the
final Guidance ensures that waterbodies meeting criteria developed using
methodologies consistent with the final Guidance will protect the health of
all of the public, including more highly exposed populations. Section 1-101
of Executive Order 12898 provides that "[t]o the greatest extent practicable
and permitted by law . . . each federal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as
appropriate, disproportionately high and adverse human health or environmental
effects of its programs, policies, and activities on minority populations and
low-income populations . . . ." Section 2-2 directs federal agencies to
conduct their activities in a manner that ensures that the "activities do not
have the effect of . . . subjecting persons (including populations) to
discrimination under such programs, policies and activities because of their
race, color, or national origin." Finally, section 4-4 of the Order
specifically discusses subsistence consumption of fish and wildlife, and
provides that " [f]ederal agencies, whenever practicable and appropriate, shall
collect, maintain and analyze information on the consumption patterns of
populations who principally rely on fish and/or wildlife for subsistence," and
that "[f]lederal agencies shall communicate to the public the risks of those
consumption patterns."

EPA's action here is consistent with the texrms of this Executive Order.
In developing the final Guidance, the EPA made a special effort to identify
and address the potential risks to highly exposed low-income and minority
populations, to maintain and analyze information on these risks, and to
communicate risks to the public, as reflected in the August 30, 1994, Notice
of Data Availability soliciting public comment on the fish consumption issue
and the provisions in the final Guidance specifically targeted to protecting
highly exposed populations discussed above. EPA also flatly rejects the
notion, advanced by- some commenters, that the final Guidance is in any respect
discriminatory against persons or populations because of their race, color, or
national origin. The final Guidance establishes criteria methodologies and
implementation procedures that are expressly designed to ensure full
protection of the public, including highly exposed populations. While some
groups and individuals, including some low income and minority persons and
populations, may face a greater risk of adverse health effects than the
general population due to their particular fish consumption patterns, EPA has
included in the final Guidance mechanisms that, upon full implementation by
States and Tribes, will ensure that these groups will nonetheless receive a
level of public health protection within the range that the EPA has long
considered to be appropriate in its environmental programs (i.e., 10* to 10%
incremental cancer risk). Obviously, as long as there is variability in fish
consumption patterns among various segments of the population, it would be
impossible for EPA to ensure that all groups would face identical risk from
consuming fish. Therefore, EPA has sought to ensure that, after attaimment of
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water quality criteria in ambient waters, no group is subject to increased
cancer risks greater than the risk range that the EPA has long considered
protective.

As noted above, EPA solicited comment on whether EPA should develop
short-term criteria to protect against possible effects of worst-case short
term exposures. No commenter supported the development of such criteria.
Commenters generally did not understand how such short-term criteria could be
implemented in the water quality criterion program as now constituted.
Commenters did generally support further research into the unanswered
questions associated with high, short-term exposure effects, including
fetotoxic effects. Several commenters felt that fish advisories were the best
way to deal with this issue.

EPA agrees with the commenters that this is an area that needs more
research before short-term water quality standards could be set. Research in
the area of bio-uptake and whether a steady state can be achieved in a short
time period is needed before EPA could determine whether to develop short-term
criteria and values that would be sufficiently supported by the available
science to serve as sources of regulatory controls. EPA acknowledges that
fish intake rates db vary over the course of a lifetime and while EPA believes
the 15 grams/day assumption is adequately protective of the Great Lakes
population over a lifetime, States have the flexibility to establisgh criteria
specifically targeted to provide additional protection to sensitive
subpopulations (e.g., pregnant/nursing women, infants, children) or highly
exposed subpopulation (e.g., Native Americans) using adjusted values for
exposure parameters for fish consumption, body weight, and duration of
exposure. EPA believes the values (short-term, worst-case fish consumption
exposure assumptions of 448 grams as a worst-case, one-day fish consumption
estimate and 2,240 grams as a worst-case, 10-day fish consumption estimate)
provided may be used in setting fish advisories, especially for those
chemicals for which acute noncancer effects are most notable.

iii. Final Guidance: For the reasons cited above, the final Guidance
uses a fish consumption rate of 15 grams per day when deriving human health
criteria. The 15 grams per day is divided into the grams of trophic level 3
fish consumed (3.6 grams) and the grams of trophic level 4 fish consumed (11.4
grams). The grams of fish consumed at each trophic level were estimated using
the data in the West et al. (1993) survey. The results of this analysis are
discussed in section IV.B.3 of this document. EPA believes separating the
quantity of trophic level 3 and trophic level 4 fish consumed better
represents the potential exposure to consumers.

£. BAFs.

The proposal included a methodology for deriving BAFs, and technical
support documents describing the methodology and BAF derivation for those
chemicals for which human health and wildlife criteria are proposed. The BAF
methodology in the final Guidance has been modified from the proposal.
However, BAFs are still required to be utilized in the derivation of human
health criteria.

The new minimum BAF data required to derive Tier I human health criteria
for organic chemicals include either: (a) a field-measured BAF; (b) a BAF
derived from the BSAF methodology, or (c) a chemical with a BAF less than 125
regardless of how the BAF was derived. For all inorganic chemicals, including
organometals such as mercury, the minimum BAF data required to derive a Tier I
human health and wildlife criteria include either: (a) a field-measured BAF or
{(b) a laboratory-measured BCF. For the majority of inorganic chemicals, the
BAF is equal to the BCF (i.e., FCM = 1) because there is no apparent
biomagnification or metabolism. The basis for these new requirements are
discussed in section IV of this document.

.
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g. Relative Source Contribution.
i. Proposal: In the proposed Guidance, EPA assumed an 80 percent

relative source contribution (RSC) from surface water pathways (water and
fish) for BCCs, and 100 percent RSC for non-BCCs, in deriving noncancer
criteria/values. A 100 percent RSC was assumed for all chemicals in deriving
cancer criteria/values. The proposal explained the reasoning of the
Initiative Committees for choosing each RSC default percentage (see 58 FR
20870) . .

EPA requested comments on the proposed RSCs and on possible alternatives
for derivation of noncancer criteria and values (see 58 FR 20870). EPA also
requested public comment on whether any of the options described in the
proposal for use of an RSC in deriving noncancer criteria and values should be
considered in calculating Great Lakes cancer criteria and values (HCVs).

ii. Comments: Many commenters suggested that EPA not use a default of
100 or 80 percent, but to only derive an RSC when exposure data exists. Other
commenters stated that the reason for a different RSC for BCCs and non-BCCs
for noncarcinogens was not clear. One commenter suggested we use an RSC of 40
percent for all chemicals, but also acknowledged that this value was chosen
arbitrarily, not based on any specific data set. Many other commenters
believed that no RSC should be derived at all; that the RSC should be 100
percent for BCCs and non-BCCs. Several commenters stated that EPA should not
apply an RSC to the development of cancer criteria and values but did not
provide reasons for this opinion.

EPA agrees with the commenters who suggested that actual data should be
used in developing an RSC when available. As stated in the 1980 National
Guidelines, to account for exposures from other sources, actual exposure data
can be subtracted from the RfD (ADI, as it was called in 1980) to account for
contributions of the pollutant from diet and air (ADI - (DT + IN) where DT is
the estimated non-fish dietary intake and IN is the estimated daily intake by
inhalation (U.S. EPA, 1980). Therefore, where data are available, if States
or Tribes want to use actual data in developing their RSC, they may do so,
following the procedure outlined in the 1980 National Guidelines. It is
important to note, however, that EPA's policy on how to use exposure data in
developing an RSC is now under review. Once EPA has finalized its policy
review on the RSC, EPA will address the application of the RSC during the
triennial review of Water Quality Standards under section 303 of the CWA.
Until such time, the EPA has decided to apply an RSC of 80 percent to all
noncarcinogenic chemicals (both BCCs and non-BCCs) .

After further consideration and review of public comments, EPA does not
support the reasoning of the Initiative Committees that there is a clear
difference in RSC development for BCCs as opposed to non-BCCs. While it may
be true that surface water may be the major route of exposure for
bioaccumulatives (through fish consumption), even though a pollutant is not
bioaccumulative, it does not preclude the possibility that there may be other
significant sources of exposure.

with regard to the use of a 80 percent default value, EPA believes that
the assumption helps to provide some measure of protection against the
possibility that exposures from other sources may contribute to the overall
exposure of the public to a particular contaminant. Available data for
indicate that non-water sources contribute varying amounts to overall exposure
to a particular chemical (U.S. EPA 1982; U.S. EPA 1983). Such exposures can
occur through air and the diet. Since available data indicate that such
exposures can and do occur, but these data are often limited in their ability
to predict with precision the relative source contribution, EPA believes it is
prudent not to assume that all exposure to a pollutant occurs from one medium.
The 80 percent default was chosen because it reflects the approximate
contribution from surface water pathways (fish consumption) to the overall
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exposure to BCCs such as PCBs in the basin (see section III., Relative Source
Contribution, in the Human Health TSD).

For nonbiocaccumulatives, 80 percent was also chosen as a default value
to account for the other possible non-water sources which may contribute to
the overall exposure of the chemical. However, actual exposure data may also
be used in the final Guidance by States and Tribes to calculate a relative
source contribution. EPA recognizes that the choice of a default value of 80
percent in these cases is fundamentally a policy judgment that criteria
development should reflect the fact that exposures to a pollutant occur
through other media, rather than an empirically-based calculation of the
precise proportion of exposure via water versus non-water sources, since such
values vary on a case-by-case basis. EPA also acknowledges that use of a 80
percent default for non-BCCs is a conservative measure, however, if other
significant exposures are not accounted for, the criteria could underestimate
overall exposure to the chemical and thus could underestimate the risk of
adverse health effects. In addition, in the absence of data, it is prudent
and consistent with the health protection goals of the CWA to include a margin
of safety in the event that there are exposures from other sources. The
important fact, EPA believes, is to take some accounting of other possible
exposure pathways. .

With regard to the concern raised by some commenters that point sources
should not be expected to compensate for the failure to address other
pollutant sources, EPA does not believe that the relative source contribution
factor in the final methodology unduly burdens point source dischargers. It
is common practice in EPA programs (e.g., in establishing maximum contaminant
level goals under the Safe Drinking Water Act) to take into account other
routes of exposure to a chemical when establishing health-based standards for
a particular route of exposure. If this step is not taken, and EPA were
always to assume that no exposures occurred through other media (in spite of
evidence to the contrary), then the totality of exposures could obviously
result in adverse health effects, contrary to EPA's goal of establishing
standards that insure that such effects do not occur. EPA agrees, however,
that it is important to take steps to address all routes of exposure to
pollutants in order to achieve the greatest overall public health protection
at the least cost.

iii. Final Guidance: The final Guidance provides for the application
of a 80 percent RSC for all noncarcinogenic chemicals. This is a change from
the proposal, which provided for the application of the 80 percent RSC to
noncarcinogenic BCCs only. The rationale for the change is explained above.

6. Minimum Data Requirements/Tier I and Tier IIX

In the proposal, EPA established a two tier system, each tier with a
different set of minimum data requirements. This was established to
facilitate interpretation of State narrative standards and to lead to
development of as many criteria and values as possible. EPA stated that the
data base necessary to derive Tier I criteria was fairly extensive and could
preclude the development of a permit limit for a chemical of concern, if the
minimum data was not available. In the absence of Tier I criterion, the
permitting authorities needed some mechanism with which to interpret and
ensure that the narrative prohibition against the discharge of toxic
substances in toxic amounts is reflected in water quality-based effluent
limitations. To address this issue, a Tier II methodology, which requires a
less extensive data base (similar to the Tier II methodology for the
development of aquatic life values), was proposed for the development of human
health values.

In the proposal, Tier I criteria and Tier II values for human health
were differentiated based on the guantity and quality of toxicological data
only. There was no differentiation based on the quantity or quality of BAFs.
After reconsideration, EPA has decided to differentiate the Tier I criteria
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and Tier II values for humans based on both the quantity and quality of
toxicological and biocaccumulation data. The minimum BAF data required to
derive a Tier I human health criterion for non-polar organics include either a
field-measured BAF, a BAF predicted from a field-measured BSAF, or a chemical
with a BAF less than 125 regardless of how the BAF was derived. For inorganic
chemicals including mercury, BAFs derived based on field-measured BAFs or
laboratory-measured BCFs are considered adequate for derivation of Tier I
criteria because there is little concern with metabolism for the majority of
inorganics. The rationale for establishing the minimum data requirements for
BAFs is included in section IV.2.b of this document. Based on this change,
the minimum data to derive Tier I criteria must include both the minimum
toxicological data, discussed below, and the minimum BAF data. If these data
are not available, then a Tier II human health value must be developed.

a. Carcinogens.
i. Propogal: Under the proposal, the methodology for deriving Tier I

criteria and Tier II values for carcinogens (the human cancer values or HCVs)
was identical. The only difference between Tier I and II was the weight of
evidence, and the amount and quality of data that was required for use in
deriving the criteria or values. The major issue regarding the two Tiers was
how to address Group C chemicals. The proposal would have provided that Tier
I criteria be set for those types of Group C chemicals which are well
characterized and supported by a well-conducted study. For those Group C
chemicals in which the cancer study (or studies) indicate(s) a significant
increase of cancer in test animals but are limited by either: a marginal
statistical correlation between chemical and tumors due to high control tumor
incidence; a weak dose-response relationship; or an incidence of benign tumors
rather than malignant tumors, Tier II cancer values were to be derived (if
enough data is available to conduct a quantification). If a cancer
quantification could not be conducted due to lack of data (number of test
animals, and/or only one dose group of animals has responded, making it
impossible to determine a slope factor) then the chemical was to be assessed
on a noncancer basis and a Tier I or Tier II human noncancer criteria or value
(HNV) should be developed, if available data exists.

EPA requested comments on: the procedures proposed for derivation of
Tier I criteria and Tier II values for possible carcinogens (Group C); the
alternative of using an additional uncertainty factor (up to 10) on a
noncancer endpoint for Group C chemicals to provide protection from possible
carcinogenicity; and the alternative of deriving criteria and values for Group
C only through noncancer assessments without an added uncertainty factor for
possible carcinogenicity.

Another option, which EPA requested comments on, was whether a Tier II
value could be set for an unquantifiable Group C chemical, whether endpoints
other than malignant tumors such as benign tumors or other precursors to
malignant tumors (such as hyperplastic nodules or peroxisome proliferation)
could be used to set a value.

ii. Commentg: With regard to how Group C chemicals should be
addressed, several commenters believed EPA should set criteria and/or values
for Group C chemicals on a case-by-case basis since the variability in quality
of the data base which is used in establishing Group C status can be so wide.
Others were split on whether Group C chemicals should be regulated at all
under Tier II. Several commenters believed the data supporting Group C
chemicals was much toc minimal to support Tier II value development. Other
commenters supported the development of Tier II values for Group C chemicals
citing the need to protect the public from potential carcinogens even when the
supporting data base is minimal.

With regard to the use of uncertainty factors to account for potentigl
carcinogenesis, commenters were split on this issue. Many found the practice
of using an extra uncertainty factor indefensible from a scientific viewpoint;
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others felt it was a sound policy which should be continued in the Drinking
Water Program and also used in the final Guidance.

In response to the use of precursors, such as hyperplastic nodules or
peroxisome proliferation, to set a value, some commenters stated that their
use in setting criteria or values was controversial and could be difficult to
defend. They cited examples where precursors such as hyperplastic nodules or
peroxisome proliferation were not associated with the onset of cancer.

With regard to how Group C chemicals should be addressed, EPA agrees
with commenters that Group C chemicals should be dealt with on a case-by-case
basis and has changéd the final Guidance to reflect this. As the final
Guidance is written, States and Tribes have the discretion to develop criteria
or values for Group C chemicals based on the overall toxicological data base.
The final Guidance directs that this case-by-case determination be made taking
into account information including data on mutagenicity, genotoxicity,
structure activity, and mode of action. EPA believes that those Group C
chemicals which act via a genotoxic mechanism (that is through direct
interaction with DNA)}, may be most appropriately dealt with through use of a
linearized multistage model (LMS) or other models which appropriately reflect
this type of mechanism of action (nonthreshold). If the chemicals does not
interact with DNA, it may be best dealt with as a noncarcinogen and an RfD
should be developed. (See the updated Human Health TSD, section II - Tier
designations - for guidance on determining whether an agent interacts with DNA
directly. Several assays which are key to making such a determination are
listed.)

With regard to the use of uncertainty factors to account for potential
carcinogenesis, EPA believes the use of an extra uncertainty factor of up to
10 can be justified if there is concern of potential carcinogenesis (i.e.,
equivocal bioassay and genotoxicity results) and that the State or Tribe
should make this determination on a case-by-case basis. However, as stated
above, a clear determination should be made whether the chemical interacts
directly with DNA. If this is a clear cut decision (i.e., the genotoxicity
data is not equivocal), then the use of an extra uncertainty factor may not be
necessary: either the chemical can be addressed as a carcinogen and quantified
using an LMS or other appropriate model or it can be addressed as a noncancer
agent and an ADE is set. The determination whether to use an extra
uncertainty factor can also be based on which data set is more reliable or
convincing. If the cancer data is marginal in terms of testing protocol and
statistics, but the noncancer data is well-conducted and unambiguous, it may
be preferable to use the noncancer data in setting a criterion with an extra
uncertainty factor of up to 10 to account for possible carcinogenicity. EPA
stresses that the entire data base should be used in developing an overall
weight of evidence for human carcinogenicity before choosing a course of
action with regard to selecting a Tier or a risk assessment approach (cancer
Or noncancer) .

With regard to the use of precursors in developing Tier II values, EPA
agrees that the use of precursors as an endpoint may be controversial and
difficult to defend unless a clear determination of mechanism of action is
made implicating a precursor to an eventual tumor incidence. However, if a
chemical is well studied and the mechanism of carcinogenesis is well
established indicating a clear procession from precursor to malignant tumor,
such endpoints can be used by States/Tribes in developing a Tier I criterion
or Tier II wvalue.

iii. Final Guidance: The final Guidance provides for a case-by-case
determination of carcinogenicity for Group C chemicals with an emphasis on
evaluating the entire data base.
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b. Non-carcinogens.
i, Proposal: The proposed Guidance also made a clear distinction

between Tier I and Tier 1I for noncarcinogens. Human Noncancer Values (HNVs)
for the Tiers I and II are again distinguished on the basis of the available
data base. The minimum acceptable data base for derivation of a Tier I
criterion is at least one well-conducted subchronic mammalian study. The
duration of the study must be at least 90 days in rodents, or 10 percent of
the lifespan of other appropriate species. The preferred minimum data point
for decision making is a NOAEL; however, the proposal also allowed the use of
a LOAEL involving mild, reversible effects, which may be considered acceptable
from longer term studies where a NOAEL may not be available. In developing
Tier II values, the proposal stated that the minimum acceptable data base was
a well conducted repeated dose mammalian study of at least 28 days. However,
the proposal also maintained that the minimum acceptable data point for
decision making on such short term exposure data was a NOAEL. 1In addition,
the proposal stated that the study ideally should be designed to observe all
possible systemic effects and include examinations for histopathology. Data
from studies of longer duration (greater than 28 days) and LOAELs from such
studies were also allowed in some cases for derivation of Tier II values. EPA
did not want to preclude the use of LOAELs from studies slightly longer than
the required 28-day-studies (such as 30 day tests) if the LOAEL from such a
study represents an effect which is mild, reversible, close to a probable or
actual NOREL, and is representative of effects observed over chronic '
exposures.

EPA also recognized in the proposal that when the Tier II methodology is
used to derive a HNV, an additional uncertainty factor of up to 10 may be
applied in deriving the ADE to account for the difficulties in extrapolating
from a short term NOREL to a long-term NOAEL. Structure activity
relationships (SARs), and all other available data on the chemical should be
used to determine the appropriate additional uncertainty factor.

EPA requested comments on several issues including: the use of a 28-day,
or other subacute study with the use of additional uncertainty factors;
whether the use of the Tier II human health methodology was appropriate;
whether or not even shorter term studies, such as 14 day studies, might
effectively be used in a Tier II HNV approach; and the appropriateness of
using surrogate chemicals employing an SAR evaluation to develop Tier II
values and the use of SAR as a screen for requiring additional toxicity
information.

ii. Comments: The majority of commenters opposed the use of 14 day
studies, while they were divided on the use of 28-day data for developing Tier
II values. Many commenters stated the 28-day minimum was scientifically
indefensible since a 28-day study is not designed to characterize subchronic
or chronic risk (it is less than 10 percent of most test mammals' lifespan)
and that EPA should only develop Tier I criteria using the data base specified
for Tier I. Other commenters believed the 28-day study was the minimally
acceptable test but they also cautioned that the values derived with 28-day
study data be used only on an interim basis in order to encourage the
development of longer term data. Other commenters stated that the use of a
LOAEL should not be allowed. With regard to comments on the overall Tier II
methodology, several commenters supported the Tier II process but indicated
that resulting values should only serve as an interim risk assessment on a
chemical. Other commenters opposed the Tier II process stating that if good
data does not exist for a chemical, it is unreasonable to regulate it on such
a basis.

With regard to the use of SAR in the development of Tier II values, many
commenters were in favor of using SAR to evaluate Tier II chemicals but not to
develop surrogate chemical values. Commenters believed that SARs are very
theoretical in nature, without solid data foundation, and could not form the
basis for a permit limit.
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EPA believes the use of 28-day data is supportable in the context of
Tier II development. While such short term studies typically do not reveal
evidence of possible adverse effects resulting from longer term exposures,
there is some evidence that the data can be correlated to longer term studies
(Wiel and McCollistgr, 1963) .

EPA acknowledges that the certainty in the overall risk assessment is
not as high as -with 90-day study results since it is necessary to extrapolate
from a short term study to lifetime exposures, and the correlatability of
short term study results to long term study results is not definitive and
quantitative. However, EPA believes that the number derived using the 28-day
data and an extra uncertainty factor will be adequately protective (since the
uncertainty factor will further reduce the final value) and will serve as
motivation to obtain longer term data to develop Tier I criteria. For these
same reasons, EPA believes the Tier II process is a sound approach to
developing interim regulatory values for pollutants with minimal data bases.

In addition, EPA believes that for the majority of chemicals that will
be found in discharge effluents, there is already adequate data to develop
Tier I criteria. This is based on a review of the toxicological data bases
for the 138 pollutants of initial focus. These are the chemicals identified
by the Steering Committee to be known or suspected of being of primary concern
in the Great Lakes basin (see 58 FR 20843). Of the 138, EPA estimates that
about 120 have enough data to derive Tier I criteria. This leaves about 20
chemicals with either insufficient data to calculate a Tier I criterion or no
data to calculate either a Tier I criterion or Tier II value. Thus, EPA
believes the number of chemicals with Tier II values will be minimal. (See
section II.C.5 for & more complete discussion.)

With regard to the use of SAR, EPA agrees that SAR may be useful in
assessing the potential effects of a chemical and may be valuable in selecting
the uncertainty factor for a Tier II value. However, it is a process which
requires a great deal of scientific judgement and can be open to differing
interpretations. Because of these concerns, EPA has decided to not require
the use of SAR as the basis for II values. EPA believes the expertise or the
resources may not exist in many States to use SAR for routine regulatory
purposes. In addition, the interpretation of SAR data may lead to
inconsistent values,among the Great Lake States. With further research and a
greater confidence in the processg, SAR may be used in the future to derive
surrogate chemical Tier II values.

iii. Final Guidance: For the reasons stated above, EPA is maintaining
the methodology for developing Tier II values, which relies upon the use of
28-day study results as the basis of value development and the use of SAR for
the selection of uncertainty factors.

D. Criteria Derivation

The final Tier I human cancer criteria or Tier II value are calculated
as follows:

HCV = RAD x BW

WC + [(FCps x BAFq,) + (FCpy x BAFq) ]
Where:
HCV = Human Cancer Value in micrograms per liter (ug/L).

RAD = RAD in milligrams toxicant per kilogram body weight per day
(mg/kg/day) that is associated with a lifetime incremental cancer risk equal
to 1 in 100,000.

BW = Body weight of an average human (BW = 70kg).
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WC = average per capita water consumption (both drinking and incidental
exposure) for surface waters classified as public water supplies (WC, = 2
L/day) and average per capita incidental daily water exposure for surface
waters not used as public water supplies (WC' = 0.01 liters/day)

FCp, = mean consumbtion of trophic level 3 fish by regional sport
fishers = 0.0036 kg/day

FCrs = mean consumption of trophic level 4 fish by regional sport
fishers = 0.0114 kg/day

BAF;, = BAF for trophic level 3 fish
BAF, = BAF for trophic level 4 fish

The Tier I human noncancer criteria or Tier II value is calculated as
follows:

HNV = ADE x BW x RSC

WC + [(FCTU X BA.FTm) + (FCTIA X BAFTU)]
Where:
HNV = HNV in micrograms per liter (ug/L).

ADE = ADE in milligrams toxicant per kilogram body weight per day
(mg/kg/day) .

RSC = RCS factor of 0.8 for all chemicals of concern. This is used to
allow for potential exposure via sources other than consumption of
contaminated water and fish recreational exposure. States may develop an RSC
using actual exposure data following the procedures specified in the 1980
National Guidelines.

1. Proposed Criteria and Values

40 CFR part 132, Table 3, sets forth HCVs and HNVs for 18 chemicals
which have been derived using the final human health methodology. Note that
for each HCV and HNV, two criteria are provided. The first is that which
applies when exposure is from recreational activities and consumption of
aquatic organisms. ,The second is that which applies when exposure is from
consumption of aquatic organisms, drinking water and recreational activities.
EPA requested comments on the proposed HCVs and HNCs in Table 3 of proposed 40
CFR part 132. The docket for the final rulemaking contains technical support
documents describing the details of derivation of each criterion and value.

The criteria for the chemicals in Table 3 of part 132 have been modified
from the proposal to reflect changes in the BAFs and the use of a default RSC
of 80 percent for all noncarcinogens not just those noncarcinogens that are
biocaccumulative chemicals of concern (BCC). The rationale for the changes in
the BAFs are discussed in section IV of this document. The change in the RSC
ig discussed in section V.C.5.g above.

The criterion for heptachlor and pentachlorophenol are not included in
Table 3 of part 132 because the BAFs for the chemicals were estimated using a
laboratory predicted BCF multiplied by a food chain multiplier and their BAFs
were greater than 125. Consequently, they did not meet the minimum BAF data
requirements for deriving a Tier I human health criterion as discussed in
section V.C.6 above.

The noncancer criterion for trichloroethylene and toxaphene are not
included in Table 3 of part 132 because the RfDs needed to derive a human
noncancer criterion are currently under review by EPA. In the proposal, the
noncancer criterion were derived using RfDs that had not been verified by EPA.
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EPA has decided that it would not be appropriate to include criterion in Table
of part 132 that do not have a RfD verified by EPA. For this reason, the
final Guidance does not include a human noncancer criterion for toxaphene or
trichloroethylene. However, even if the noncancer criterion used in the
proposal were retained, the cancer criterion for the two chemicals would be
lower (toxaphene - cancer criterion is 6.8 x 10° pg/L and noncancer criterion
would be 2.1 x 102 ug/L; trichloroethylene - cancer criterion is 29 ug/L and
noncancer criterion would be 470 ug/L).

The ADE (RfD) for chlordane was modified to correct an error in the
uncertainty factors used in the proposal. The ADE in the proposal was 5.50 x
10% mg/kg/day. This was based on a NOAEL of 5.5 x 10° mg/kg/day and an
uncertainty factor of 100 to account for interspecies variability and
intraspecies variability. An additional uncertainty factor of 10 should have
been included to account for the lack of an adequate reproduction study and
adequate chronic study in a second mammalian species and the generally
inadequate sensitive endpoints studied in existing studies. The resulting
uncertainty factor of 1000 is recommended by EPA in its IRIS data base. The
resulting ADE is 5.50 x 10° mg/kg/day and the noncancer criterion for
chlordane is 1.4 x 102 pug/L. The cancer criterion for chlordane is 2.5 x 10

ug/L.

The NOAEL for hexachloroethane in the proposal was adjusted from 1.0
mg/kg/day to 0.71 mg/kg/day to account for the fact that the test animals were
fed only 5 days a week. Upon further review of the study used to estimate the
NOAEL, it was determined that the test animals were fed every day of the week
and not 5 days per week as assumed in the proposal. An adjustment of the
NOAEL in the proposal to account for the 5 day feeding week was therefore not
justified. Thus, the final Guidance uses a NOAEL of 1.0 mg/kg/day.

The NOAEL used for deriving noncancer criterion for methylene chloride
in the proposal was 6.47 mg/kg/day. This was based on a study in which the
NOAELs were 5.85 and 6.47 mg/kg/day for male and female rats, respectively.
The NOAEL for the female rat was used in the proposal as the basis for
deriving a noncancer criterion. Based on further review, EPA believes that
the NOAEL of the male rats should be used in deriving a noncancer criterion.
EPA decided to use the male NOAEL because it will provide slightly greater
protection and is consistent with the NOAEL used in IRIS. In either case, the
cancer criterion for methylene chloride is more stringent than the resulting
noncancer criterion. The noncancer criterion using the female rat study would
be 1.8 x 10* pug/L, the criterion using the male rat study would be 1.6 x 10°,
and the cancer criterion is 47 ug/L.

a. PCBs (Human Cancer Value) .

i. Proposal: The proposed criterion document for PCBs set a HCV of 3
pg/L for both drinking water sources and non-drinking water sources. These
criteria were based on a slope factor of 7.7 (mg/kg/day)-1 derived from the
rat biocassay of Norback and Weltman (1985). This study utilized large numbers
of Sprague Dawley rats (70/sex/dose) in a chronic Aroclor 1260 feeding study.
Animals were adminigtered 100 ppm for 16 months, followed by a 50 ppm diet for
an additional eight months, then a basal diet for five months. Among the test
animals that survived for at least 18 months, females exhibited a 91 percent
incidence of malignant liver tumors. In males, corresponding incidences were
four percent for liver tumor and 11 percent for neoplastic nodules.

ii, Comments: Several commenters were critical of the PCB criterion
and made the following comments: there is no evidence that congeners other
than those found in Aroclor 1260 are carcinogenic; EPA should pool the data
from all Aroclor studies and develop a geometric mean from these studies; the
re-evaluation of tumors in the Norback and Wellman (1985) study by IEHR
results in a substantially lower cancer potency; and the epidemiology data on
PCBs indicates that the current animal based cancer potency is overly
conservative.
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With regard to the comment that congeners other than those found in
Aroclor 1260 are not carcinogenic, as stated on IRIS: "Although animal
feeding studies demonstrate the carcinogenicity of commercial PCB
preparations, it is not known which of the PCE congeners in such preparations
are responsible for these effects, or if decomposition products, contaminants
or metabolites are involved in the toxic response." Nominally, it appears
that animal studies with Aroclor 1260 are the only studies indicating
carcinogenic response. However, there are indications that Aroclor 1254 may
also be carcinogenic. A study by NCI (1978) reported carcinomas of the
gastrointestinal tract in Fischer rats treated with Aroclor 1254, however the
incidence was not statistically significant. While it is not statistically
significant, the presence of such a response still raises the concern
regarding the carcinogenicity of PCB mixtures other than Aroclor 1260. The
EPA believes it is not reasonable to develop a criterion for each PCB Aroclor
mixture. PCBs are mixtures of chlorinated biphenyls. Each mixture may
contain up to 209 possible individual compounds. Each of the mixtures would
be expected to contain all combinations of chlorinated compounds even though
some of them only in small or trace amounts. Since it is not known which
compound of the 209 is clearly responsible for eliciting a cancer response, to
conservatively protect against the potential for carcinogenicity associated
with all PCB mixtures, EPA has chosen to base criteria on study results using
Aroclor 1260.

EPA disagrees with the commenters who suggest EPA should pool all the
cancer data from all the available congener studies in developing a criterion
for PCBs for following reasons: The Norback and Wellman (1985) study is
judged by EPA as acceptable in design and conduct compared to other available
studies. As stated on IRIS, "The estimate (slope factor) based on the data of
Norback and Weltman (1985) is preferred because Sprague Dawley rats are known
to have low incidence of spontaneous hepatocellular neoplasms. Moreover, the
latter study spanned the natural life of the animal, and concurrent
morphological liver studies showed the sequential progression of liver lesions
to hepatocellular carcinomas." Normally EPA will pool study data only if
available studies are considered of marginal quality. The Norback and Wellman
study is considered a good study and therefore the pooling of studies is not
needed.

In response to the reevaluation of the tumor data by IEHR, the IEHR
potency factor was 5.1 (mg/kg/day)-1 as compared to the EPA derived cancer
potency factor of 7.7 (mg/kg/day)-1. The IEHR reevaluation was a reread of
the histopathology slides from Norback and Wellman study, in which several
lesions which were originally interpreted as malignant lesions were
reinterpreted as non-malignant lesions (neoplastic nodules). The EPA is
currently reviewing the IEHR data for PCBs. Until the EPA can fully assess
the validity of the’ conclusions drawn in the IEHR reevaluation, it would be
premature to make the suggested changes in the criterion.

In response to the epidemiology data indicating that humans are less
sensitive than test species to PCBs, EPA does not believe the epidemiological
results are as conclusive as the animal results from the Norback and Wellman
study. As presented on IRIS, the human carcinogenicity data is considered
inadequate. Although there are many epidemiclogical studies, the data are
inadequate due to confounding factors. The factors noted in IRIS are:
population differences in alcohol consumption, dietary habits, ethnic
composition, contamination of PCBs by dibenzofurans, and exposure of workers
to other known carcinogens. It is EPA's longstanding practice to rely upon
studies in animals for risk assessment in the absence of adequate human data.

iii. Final Guidance: For the reasons stated above, EPA continues to
believe that the study by Norback and Weltman is the best available study to
use for deriving a human health criterion for PCBs.
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b. ICDD.

In the proposal, EPA stated that it is currently conducting a major new
dioxin research and analysis effort, the results of which could not be
reflected in the proposed Guidance. EPA also stated that if the results of
this study became available prior to the finalization of the rule, EPA
expected to publish-a notice of availability and solicit comment on whether
the rule should be modified to reflect this new information. EPA invited
comment on the approach it should take to establishing dioxin criteria pending
completion of its ongoing dioxin studies.

Many commenters stated that EPA should not develop criteria for dioxin
until the dioxin reassessment is final. Other commenters stated that EPA
should not delay the publication of dioxin criteria until the reassessment is
finalized.

EPA agrees with commenters that it is important that EPA develop a
dioxin criterion regardless of the status of the dioxin reassessment. Dioxin,
from all indications, is one of the most potent carcinogens and must be
requlated with the most recent available data at hand. Once the dioxin
reassessment is final, EPA will revisit the dioxin criterion, and make changes
if needed. EPA's proposed dioxin reassessment was made public on September
13, 1994. The final dioxin reassessment is anticipated sometime in late 1995.

i. TCDD - Noncancer Criterion

(7). Proposal: In the proposal, EPA developed a Tier I criterion of
0.1 pg/L for drinking water and nondrinking water sources based on a
reproductive study by Bowman et al. (1989) on rhesus monkeys which indicates a
LOAEL based on behavioral effects at 25 ppt (0.67 ng/kg/day) and a NOAEL at 5
ppt (0.13 ng/kg/day). The ADE was developed by dividing the NOAEL of 0.13
ng/kg/day by an uncertainty factor of 100 (10X for intraspecies variability
and 10X for interspecies extrapolation).

(B). Comments: Several commenters believed the intra- and interspecies
adjustment of 10 was unjustified since the rhesus monkey data was used. They
argued that the rhesus monkey is very close to humans in terms of
pharmacokinetics and therefore an interspecies uncertainty factor of three is
warranted instead of the usual uncertainty factor of 10 which is applied for
interspecies differences between humans and less similar mammals such as
rodents.

(C). Final Guidance: With regard to the noncancer criterion, it is
EPA's judgement to apply an intraspecies uncertainty factor of 10 to account
for variability and sensitivity within the human population. EPA also
believes that the interspecies uncertainty factor of 10 is justified because
the study groups were very limited in size and the statistical and biological
significance of the findings are unclear. In addition, metabolic and
pharmacokinetics payrameters for humans and rhesus monkeys may be sufficiently
different. For these reasons, EPA believes an interspecies uncertainty factor
of 10 is justified.

ii, TCDD - Cancer Criterion

(A) Proposal: The proposed criterion document for dioxin presented a
human cancer value of 0.01 pg/L for drinking and nondrinking water sources.
These criteria were based on a slope factor of 7.5 x 10* (mg/kg/day) -1 based
on the pooled significant tumors in female rats of Kociba, et al. (1978) with
the liver tumor reevaluation of the Pathology Working Group (Sauer, 1990).

(B). Commentsg:; Commenters stated that the dioxin criteria should
reflect the 1986 cancer guidelines (U.S. EPA, 1986), not the draft EPA cancer
guidelines which EPA is in the process of revising.
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(C). Final Guidance: EPA agrees that the 1986 cancer guidelines are
appropriate for use in developing the dioxin criterion, and believes this is
appropriate until the revised cancer guidelines are peer reviewed, publicly
reviewed and finalized.

c. Mercugx:
i. Proposal: EPA proposed a criterion of 2 ng/L for mercury for both
drinking water and nondrinking water sources. This criterion was based on a

LOAEL of 3 ug/kg/d and an uncertainty factor of 50. The LOAEL was based on
several studies that have shown neurcological symptoms of mercury toxicity in
adults at blood levels of mercury in the range of 200 to 500 ng/ml. The 200
ng/ml mercury levels in blood have been associated with an oral intake in
adults of 3 ug/kg/d of mercury and with adult hair concentrations of 50 ug/g.
The uncertainty factor of 50 is composed of a 10-fold factor to adjust the
LOAEL to a NOAEL and an additional 5-fold factor to ensure the criterion will
provide protection from the potential fetal effects of mercury exposure via
maternal ingestion of mercury contaminated fish.

ii. Comments: Several commenters agreed with the EPA criterion and
the choice of the study and uncertainty factors. Other commenters agreed with
the mercury criterion but disagreed with the basis for developing the
criterion. These commenters stated that the LOAEL should be based on studies
indicating fetal effects on the central nervous system occur at a LOAEL of 10
ug/g in maternal hair. They argue that if the 10 ug/g LOAEL is used, the 5-
fold uncertainty factor to ensure the criterion will provide protection from
potential fetal effects would not be needed.

iii. Final Guidance: EPA continues to believe the adult LOAEL of 3
pg/kg/d should be used in the derivation of criterion instead of the 10 ug/g
maternal hair concentrations suggested by the commenter. EPA believes the
adult effects are more clearly delineated from the available data than the
fetal effects and thus the use of a LOAEL of 3 ug/kg/d (50 ug/g adult hair
concentrations) is appropriate. The LOAEL of 10 ug/g maternal hair
concentrations is predicted and therefore can be viewed as a somewhat less
reliable endpoint upon which to base a criterion than the adult endpoints.

EPA continues to believe the 5-fold uncertainty factor is justified to protect
central nervous systems development during the sensitive fetal life stages.

In addition, as discussed in section 5.a. above, EPA has assumed a body weight
of 65 kg (as opposed to 70 kg) for mercury. The resulting Tier I mercury
criterion is therefore 1.9 ng/L, which is slightly less than the proposed
criterion of 2 ng/L.

Since the proposal, EPA's RD work group has recently revised the RD,
using an effect level of 1 ug/kg/d and using an uncertainty factor of 10 to
account for within-human variability and for an insufficient data base. The
resulting RED is 0.1 ug/kg/d which is higher than the proposed RfD (ADE) of
0.06 ug/kg/d. However, because the new RfD of 0.1 ug/kg/d was not verified
until early February 1995, it was not possible to publish the data, request
comment, and revise the final Guidance, if needed, prior to promulgation of
the final Guidance. Consequently, EPA plans to publish a Notice of Data
Availability after the publication of the final Guidance with the new mercury
assessment for human health and will change the final mercury criteria for
human health if appropriate.

E. Relationship of the Great Lakes Initiative Guidelines to National
Guidelines Revisions

1. Proposal: As stated in the proposal, much of the Great Lakes
methodology for deriving human health criteria was based on the 1980
methodology and advances in the science since 1980. Concurrent with the
development of the final Guidance, EPA is also in the process of reviewing and
revising the 1980 National Guidelines which would apply to development of EPA
National water quality criteria under section 304 (a) of the CWA. It is
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expected that a proposed revision to the National guidelines will be published
in the Federal Register in 1995 and that there will be a separate opportunity
for public comment on that proposal. In the proposal, EPA discussed the
possibility of making no change from the current 1980 methodology.
Accordingly, EPA requested comments on the possibility of retaining the
approach set forth in the 1980 National Guidelines with respect to each
individual component of the proposal that differs from the current National
guidelines.

2. Comments; A few commenters stated that EPA should retain the 1980
methodology but these commenters did not discuss why EPA should take such an
approach. The majority of commenters were in favor of EPA using the best
science in conducting any risk assessment which becomes the basis for water
gquality criteria. Other commenters stressed that EPA must strive for
consistency between the methodology presented in the proposal and the revised
national methodology.

3. Final Guidance: EPA believes it has presented a methodology which
reflects the best science to date. EPA also believes it is essential to
revise the 1980 National Methodology to reflect the latest science and policy
of the EPA and the scientific community. Prior to revising the Guidelines EPA
will request comments on the latest developments in draft EPA policy such as
the draft revised Cancer Guidelines, the proposed policy on body weight to
surface area scaling, and the proposed RSC policy. Until EPA's revised
policies are finally adopted, after consideration of public comments, EPA
believes it would be premature to adopt such revisions as part of the final
Guidance.

With regard to fish consumption, EPA has not yet revised its national
policy on developing a fish consumption rates However, in the final Guidance,
EPA believed it was appropriate to develop a regional fish consumption rate
for the protection of the population of the Great Lakes basin and therefore
adjusted the national fish consumption rate accordingly with regional
congideration in mind.

F. Comparison with the CWA and Great Lakes Water Quality Agreement

The Great Lakes Critical Programs Act of 1990 (CPA) states that the
proposed Guidance shall be no less restrictive than the provisions of the CWA
and national water quality criteria and guidance. The CPA also specifies that
the final Guidance is to conform with the objectives and provisions of the
Great Lakes Water Quality Agreement (GLWQA). The discussion below addresses
conformance of the final human health methodologies and criteria with these
requirements.

1. Tier I Criteria/Methodoloqy
a. Comparison with the CWA.

Under the authority of section 304(a) (1) of the CWA, EPA established the
1980 National Guidelines, to be used in deriving National human health
criteria. EPA believes that although the final Tier I human health criteria
methodology and the criteria are not identical to the 1980 National Guidelines
and individual National criteria in all details, they are generally no less
restrictive.

First, as discussed above in this section of the document, EPA finalized
Tier I human health criteria for 18 pollutants for which National criteria
exist. These pollutants include a broad selection of pollutants of initial
focus propeosed by the Initiative Committees to test the proposed methodology.
Although the final Guidance includes only these 18 pollutants while National
human health criteria are currently available for 91 pollutants, EPA believes
that this approach will not result in less stringent levels of control. This
is because under the implementation scheme presented today, Great Lakes States
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would be required teo derive criteria and values for these pollutants and for
all other pollutants except those listed in Table 5 of part 132 whenever
sufficient data exist to meet Tier I or Tier II minimum data requirements and
the State determines that it is necessary to control these pollutants. Thus,
the scope of the final Guidance in terms of pollutants covered is actually
broader than the current National guidance.

Furthermore, because the Tier I criteria for human health assume a
higher fish consumption rate than the national criteria, use BAFs rather than
BCFs to calculate fish tissue residues, and include relative source
contributions for all noncarcinogens the final numeric criteria are equivalent
to, or more restrictive than, the current national criteria.

b. Conformance with the GLWOA. For the reasons stated in section
III.D (Agquatic Life) of this document, EPA believes that the final Guidance
conforms to the General Objectives of the Agreement regarding the elimination
or reduction of discharges into the Great Lakes System. For the 18 pollutants
for which Tier I human health criteria have been derived, the final Guidance
criteria are more stringent than the water quality criteria presented in the
Agreement, except for lindane. The GLWQI criterion for lindane is based on
noncancer effects. EPA is currently reviewing the carcinogenicity of lindane.
EPA believes that a,cancer criterion for lindane would be lower than the GLWQA
for lindane.

2. Tier II Criteria/Methodoloqy

a. Comparigon with the CWA. EPA's current guidance and regulations
for water guality standards contain nothing directly analogous to the two-tier
approach proposed today for human health. States currently have very broad
discretion when regulating pollutants that are subject only to narrative
criteria. EPA believes that the final Guidance is more rigorous than the
current National requirements in this area because the Tier II methodology
derives generally more conservative values for non-cancer criteria to
compensate for greater uncertainty in the data base. Based on studies done
to date, EPA expects that Tier II values will be more stringent than existing
standards for these pollutants in most cases. Further, this approach imposes
a structure to the process of translating narrative criteria into numeric
values. Finally, the final Guidance will result in more uniform control of
pollutants lacking National standards in the Great Lakes States.

b. Conformance with the GLWOA. EPA believes that the Tier II
methodology is consistent with the General Objectives of the Agreement.
Moreover, it serves as a translator mechanism of the States' narrative water
quality standards. The Tier II methodology will enhance regulatory efforts in
the Great Lakes basin, will serve its purpose of promoting consistency in the
regulation of toxics in the Great Lakes basin, and is therefore also in
conformance with the Agreement.
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V1. WILDLIFE

A. Introduction

For the purposes of the final Guidance, "wildlife" is defined as all
non-domesticated species in the taxonomic classes Aves and Mammalia (birds and
mammals) . The final Guidance for deriving wildlife criteria is provided in
appendix D to part 132. The final Great Lakes Water Quality Initiative
Technical Support Document for Wildlife Criteria (EPA 820-B-95-009) (Wildlife
TSD) and the final Great Lakes Water Quality Initiative Criteria Documents for
the Protection of Wildlife: DDT and Metabolites; Mercury; 2,3,7,8 TCDD; and
PCBs (EPA 820-B-95-008) (wildlife Criteria Documents), which provide the data
and the derivation of each individual criterion, are available in the docket
for this rulemaking.

As stated in the proposal and in section I (Background) of the final
Guidance, wildlife in the Great Lakes are at risk from contaminants in Great
Lakes water. To address this problem, the proposal presented a methodology
for deriving criteria and values that would likely be protective of wildlife
within the Great Lakes basin. EPA requested comments and asked for additional
information on several topics relating to the methodology. Described below is
a summary of the proposal for that topic, significant comments received (with
EPA's response to each), and the requirements of the final Guidance.

Responses to all comments received are provided in the Response to Comments
Document, which is included as part of the docket for the final Guidance.

Currently, there is no National methodology for the development of water
quality criteria for the protection of wildlife comparable to the proposed
Guidance; however, there is a mechanism for consideration of wildlife impacts
within the 1985 National agquatic life criteria guidelines (Stephan et al.,
1985). While the aquatic life methodology provides a mechanism to protect
against biocaccumulation of a compound within a food web, it has several
limitations. The current approach in the national aquatic life guidelines to
provide protection to wildlife is the use of the final residue value (FRV),
which represents the highest prey tissue concentration of a toxicant which
will not produce an adverse effect in the consumer orxrganism. The FRV is
derived through one of three approaches: either from a Food and Drug
Administration (FDA) action level; a long-term wildlife field study; or a
chronic wildlife feeding study. Because an FDA action level is intended to
protect humans, and not wildlife, an FRV derived from an FDA action level for
a specific contaminant does not ensure protection of wildlife species which
may consume contaminated aquatic organisms as a larger portion of their diet
or exhibit a greater sensitivity than humans. While an FRV may be more
adeguate based on a’long-term wildlife field study or a chronic wildlife
feeding study, there are very few chemicals for which these studies are
available. In addition, such studies are frequently only conducted after the
chemical has been theorized to be responsible for a problem in the
environment.

In cases where no FRV is available, biomagnification of a chemical into
the higher trophic levels of a food web, and potential impacts on these
wildlife species, is not considered in the derivation of the aquatic life
criterion.

EPA has begun a separate effort to derive National wildlife criteria.
Following the release of the 1987 General Accounting Office (GAO) report
entitled "National Refuge Contamination is Difficult to Confirm and Clean Up,"
(GRO, 1987), EPA began to work cooperatively with the U.S. Fish and Wildlife
Service to develop methods for deriving National wildlife criteria. The
wildlife criteria efforts carried by the Initiative Committees have been
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coordinated with the on-going National efforts. Because the effects on

wildlife may not be accounted for in other methodologies for deriving water

quality criteria, the proposed methodology was developed to address this

deficiency. The proposed methodology contained both an effect and an exposure
component to account for varying species susceptibility to chemical

;ntoxlcatlon and dissimilar feeding and drinking behaviors and natural
istories. .

B. Scope of Methodology

1. Proposal: The proposed wildlife methodology was based largely on
the noncancer human health paradigm described in appendix C to part 132. The
methodology, like the aguatic life and human health methodologies, included a
two-tiered approach for deriving wildlife criteria and values, as descrlbed in
the proposal (58 FR 20878). The main difference between the two tiers in the
proposed Wildlife methodology was the extent of the data base needed to
generate a final wildlife criterion or value. In order to generate a Tier I
criterion, data from both mammals and birds were regquired. Separate values
for mammals and birds were developed with the lower of the two values being
the final Tier I criterion. In order to generate Tier II values, data from
either mammals or birds were required. This value was modified by an
interclass uncertainty factor (UF) to account for sensitivities between
taxonomic classes, and was then applied as the Tier II wildlife value.

Because the rationale behind Tier II values was that they were to be typically
more stringent than Tier I criteria, due to the smaller data set available, it
was expected that the magnitude of some of the UFs applied in the derlvatlon
would be larger.

2. Discussion of Comments

Comment: Some commenters believed that the focus of the wildlife
methodology is misdirected because other factors, such as habitat destruction
and exotic species, are more important than toxic contaminants in affecting
species' viability in the Great Lakes System.

Response: EPA disagrees that the wildlife methodology focus is
misdirected. As discussed in section I of this document, research on wildlife
spec1es resident in the Great Lakes indicates that some wildlife populations
remain threatened in areas of hlgh contamination by toxic chemicals. In the
Great Lakes, reproductive impairment of numercus wildlife species has been
correlated with the presence of polychlorinated biphenyls (PCBs), p,p'-
dichlorodiphenyltrichloroethane (DDT) and its metabolites, and other
contaminants (58 FR 20806).

Because many wildlife species are at the top of the aquatic food web,
current water quality criteria derived to protect f£ish may be inadequate to
protect wildlife who consume contaminated fish. Wildlife are especially at
risk from chemicals which blomagnlfy because they are frequently exposed to
very high levels of these contaminants because many species feed primarily
from aquatic food webs. For this reason, emphasis was placed on selecting
piscivorous wildlife species (i.e., those which eat fish) for the derivation
of wildlife criteria as to represent gpecies likely to experlence sxgnlflcant
contamination through an aguatic food web. Wildlife species may also be
unigquely susceptible to some chemicals, as compared to aquatic species.

EPA acknowledges that other factors, such as habitat destruction and
introduction of exotic species are impacting species viability in the Great
Lakes System. EPA has programs in place that are attemptlng to address many
of these problems; however, this does not mean that toxic chemical discharges
into the Great Lakes basin are not also adversely affecting speczes viability.
As discussed in section I, and in U.S. EPA (1995b), effects of toxic chemicals
on wildlife species continue to be a problem.
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Comments: Many commenters expressed general concerns over the
scientific soundness of the proposed methodology. In particular, some were
critical of the use of the noncancer human health paradigm as a model for
ecological risk assessment (which might include an assessment of all
ecological stressors on all components of the ecosystem). Those commenters
were also concerned. that the effect component of the noncancer human health
paradigm methodology is based on individual-level, rather than population-
level measurement endpoints. Some commenters recommended either delaying
implementation of the methodology, or making the methodology just guidance.

Responses: EPA agrees that the use of the noncancer human health
paradigm does not consider all potential stressors on an ecosystem. However,
the final wildlife methodology is not designed to be a comprehensive model for
assessing all ecological risk to the entire Great Lakes ecosystem. Instead,
the intent of the methodology is to initially focus attention on those avian
and mammalian species in the System which are likely to experience significant
exposure to contaminants through aquatic food chains. The methodology
specifically excludes reptiles and amphibians because there is currently
insufficient toxicity data for these species and insufficient understanding of
exposure routes to estimate risks from toxic contaminants to include these
groups in the methodology. While it would be better to provide a
comprehensive ecological risk assessment approach for chemical and non-
chemical stressors to the System, it is currently not possible given the many
data gaps and enormous regources required to develop such an approach. As
explained below, EPA finds the noncancer human health paradigm to be
appropriate for the avian and mammalian species on which the method focuses.

EPA considered not including the methodology in the final Guidance until
a more comprehensive multi-stressor risk assessment approach could be
designed. However, this option was rejected because such a program will take
many years to develop and a sound wildlife methodology was available at this
time to provide protection to those species at greatest risk from persistent,
biocaccumulative pollutants. EPA selected a reasonable approach to address the
adverse ecological effects from toxic contaminants in the Great Lakes System.
In addition, based on the results from the two National meetings and the April
1994 EPA Science Advisory Board (SAB) (U.S. EPA, 1994a) commentary (discussed
below), EPA concludes that the paradigm is a scientifically reasonable
approach to address'impacts from bioaccumulative compounds on avian and
mammalian species in the Great Lakes at this time.

During the development of the wildlife methodology, EPA hosted two
public meetings held in December 1989 and April 1992, (U.S. EPA, 1989, 1994b)
as part of a national effort to develop methodologies to protect wildlife
criteria. During both of these meetings, there was general consensus that the
proposed Guidance methodology was fundamentally sound from biocaccumulative
contaminants. In addition, other concepts developed for the national program
were extensively used in the development of the wildlife portion of the final
Guidance. .

Finally, EPA discussed the use of the proposed paradigm for developing
water quality criteria to protect wildlife with EPA's SAB in February 1992 and
April 1994 (U.S. EPA, 1992, 1994a). The report from the February 1992 SAR
(U.S. EPA, 1992) meeting indicated concern with the wildlife criteria concepts
being formulated around the perceived requirements of the noncancer human
health paradigm, which might be inadequate for wildlife. In response to the
SAB's commentary, EPA made several changes that were discussed in the proposed
Guidance (see 58 FR 20882). The April 1994 SAB commentary (U.S. EPA, 1994a)
stated that, while the use of the noncancer human health paradigm for the
development of wildlife criteria is in the early stages of development, it
promises to be an innovative and valuable new method for understanding the
fate and effects of contaminants in the environment. Based on the changes
made to the methodology in response to the February 1992 SAB commentary (U.S.
EPA, 1992) and the support for the use of the methodology expressed by the
report from the April 1994 SAB commentary (U.S. EPA, 1994a), the paradigm
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being pursued is appropriate for the species and stressors EPA is currently
addressing.

EPA also does not agree that the wildlife methodology focuses too '
extensively on the protection of individuals. The methodology focuses on
population-level impacts by restricting the toxicological measurement
endpoints on which .a criterion is based to those that are likely to adversely
affect populations. If these toxic responses were observed in wildlife
populations in the Great Lakes System, the continuation of breeding
populations of the wildlife species could be jeopardized. The SAR (U.S. EPA,
1994a) endorsed the basis of the wildlife criteria on the protection of
wildlife populations from the direct effects of chemical stressors.

There are two distinctions between the noncancer human health paradigm
and the wildlife approach used in the proposal. Because the wildlife approach
is designed to protect populations and not individuals, the wildlife paradigm
does not include an intraspecies UF (although exceptions can be made in cases
where toxicological or exposure data suggest that species listed pursuant to
section 4 of the Endangered Species Act will not be protected by system-wide
criteria) to ensure_better protection of toxicologically sensitive members of
a given population. Further, the selection of toxicological endpoints in the
wildlife methodology is restricted to gross endpoints likely to adversely
affect population dynamics (i.e., reproductive or developmental effects).
This approach is consistent with the recommendation from the SAB (U.S. EPA,
1994a), but is different from the human health methodology which focuses on
the effects on individuals. This is illustrated by comparing the Human Health
criteria documents with the DDT section in the final Wildlife Criteria
Documents. Both documents reference the same study, but the same dose level
considered a No Observed Adverse Effect Level (NOAEL) for wildlife criteria
derivation, based on reproductive endpoints, is cited as a Lowest Observed
Adverse Effect Level (LOAEL) in the noncancer human health criteria document,
based on liver lesions as an endpoint. Examples of acceptable endpoints are
made available in the final Wildlife Criteria Documents, as well as in the
proposal (58 FR 20882).

Comments: The use of Tier II wildlife values was generally criticized
by many commenters who believe there were technical weaknesses with the
methodology and because of insufficient data being used to derive these
values. Some commenters were concerned with the resource requirements to
derive wildlife criteria or values for the entire universe of pollutants.
Some commenters supported the use of Tier II values for wildlife.

Regponses: The methodology for deriving Tier II values is sound. EPA
agrees, however, with commenters that the data for deriving wildlife values is
currently limited. 1In addition, EPA agrees with those commenters who
cautioned against advancing too rapidly with a new methodology before
additional field validation can be made. Therefore, during review of comments
received on the proposal, EPA reconsidered the scope of application of the
wildlife methodology. EPA decided to limit the methodology to bicaccumulative
chemicals for which the determining route of exposure is through the diet.

EPA still agrees, however, that the methodology can be modified to derive
reasonable wildlife.values where other exposures become significant. For non-
bicaccumulative chemicals, it may be more appropriate to select different
representative species which are better examples of wildlife species with the
greater exposure for a given chemical.

In addition, EPA decided to limit the methodology to require developing

only Tier I criteria for several reasons, including concerns that a Tier II
value, which is based on toxicity data from only one taxonomic class, could
not be protective of wildlife species in other taxonomic classes when there is
evidence of wide differences in sensitivities across classes. Further, a Tier
II value is based on an interclass UF that is not used in deriving a Tier I
criterion, making the uncertainty inherent in the wvalue potentially
unreasonably greater. Finally, the proposed wildlife methodology was a new
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approach to ecological risk assessment for wildlife. EPA believes, however,
that the taxonomic class-specific wildlife values provide adequate protection
for species of that'class, even where toxicity data from other classes are
missing.

3. Final Guidance: Based on the above discussion, the use of the
proposed methodology is appropriate and the methodology does not emphasize on
individual effects.

However, EPA has decided to modify the scope of the final wildlife
methodology. The final Guidance requires the States or Tribes to use the
methodology to derive Tier I numeric wildlife criteria for only the
biocaccumulative chemicals of concern (BCCs) listed in Table 6-A of part 132.
EPA considered maklng the methodology optional for all chemicals, as advocated
by some commenters, but decided that the methodology was advanced enough to
use for those chemicals of greatest concern (BCCs) to the higher trophic level
wildlife species feeding from the aquatic food webs in the Great Lakes basin.

For the development of Tier II wildlife values for all pollutants, use
of the proposed Tier II methodology is encouraged, but not required. To
derive Tier I numeric wildlife criteria for chemicals not listed in Table 6-A
of part 132, the methodology contained in the final Guidance is also
encouraged, but not required. While States or Tribes may develop and
implement additional Tier I criteria or Tier II values as deemed necessary,
any derived Tier I criterion remains subject to EPA review and approval at 40
CFR part 131. 1In the event that the methodology is used to derive Tier I
criteria for pollutants not listed in Table 6-A of part 132 or to derive Tier
II values, States and Tribes are also encouraged to use the methodology for
deriving bicaccumulation factors (BAFs), described in appendix B to part 132.

C. Effect Component

As with the noncancer human health methodology, the wildlife methodology
consists of both an effect and an exposure component. The effect component is
determined by the toxicity data and the UFs used to account for uncertainties
in predicting an appropriate test dose (TD) for wildlife species.

1. Minimum Data Requirements
a. Propogsal:; The effect component of the proposed methodology was

defined by the NOAEL, which is the maximum concentration of the toxicant in
the food of the test species which did not cause adverse effects to those test
organisms. A NOAEL is derived from published studies from which dose-response
curves can be developed. EPA proposed that the NOAEL selected must be based
on studies of adequate length (i.e., a minimum of 90 days for mammals, and 28
days for birds) so that chronic effects may be reasonably expected to be
expressed. The use of a LOAEL, adjusted by an UF, could be used to derive
criteria where an acceptable NOAEL was not available. A LOAEL is defined as
the lowest concentration of the toxicant in the diet of the test species which
produces an adverse effect on the test organisms.

The acceptable observed endpoints in these toxicity studies were those
that are directly or indirectly related to maintaining viable wildlife
populations. Examples of endpoints which would reasonably be expected to be
related to the reproductive or developmental success of the species included
the number of viablé young per female, or hatching or whelping success.

The proposal also established an order of preference for selecting the
appropriate NOAEL or LOAEL to be used to calculate individual wildlife values
for each taxon. Field study data were preferred over laboratory data, but the
latter could be used in place of field study data if best professional
judgement deemed it to be of better quality. ' Examples of circumstances where
laboratory data may be more appropriate than field study data include cases
where: dose-response curves or cause-effect relationships cannot be
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established for the field study because of the design of the field study;
because the effects of other stressors cannot be identified or controlled;
where laboratory data are determined to be more consistent with other
published data than are field data; or, where there are gquality control
concerns.

b. Comments: Many commenters argued that the minimum exposure
durations required for toxicity studies were too short to adequately evaluate
the potential reproductive effects of chemicals. Other commenters either
supported or challenged the use of field studies in the development of
wildlife criteria. Commenters in support argued that field studies provide a
reasonable estimate of the impact of chemicals in a natural setting,
incorporating actual exposures and metabolic impacts of the chemicals.
Commenters opposed to the use of field studies believed that current studies
were not constructed to provide quality data or adequate controls to satisfy
the intent of the final Guidance. In addition, EPA received comments
recommending that existing field studies be used to validate criteria as they
are derived.

Responses: The endpoints of concern, as defined in the proposed
methodology, were those expected to impact adversely the reproductive or
developmental success of a species. The intent of establishing the minimum
study duration was to limit the use of short-term acute toxicity information
because it may not fully reflect potential impacts on the endpoints of concern
(i.e., reproduction and development), and, therefore, could result in an
under-protective criterion. EPA agrees that longer-term studies, including
multi-generational studies, are desirable and should be used where available.
It is also important not to make the study duration requirements so long that
most available data, which could be used to derive wildlife criteria or
values, was eliminated.

The study duration of 90 days for mammals is consistent with the minimum
requirements established in the 1980 Human Health National Guidelines (45 FR
79347) and in the final Guidance for developing noncancer human health
criteria (Appendix C.II.1 to part 132). In that guidance, "subchronic"
toxicity tests are defined as continuous or repeated exposures for a period of
90 days, or approximately 10 percent of a rat's lifespan. EPA acknowledges
that the test species used for development of wildlife criteria could have
significantly different life-spans than a rat, and therefore permit some
flexibility in the selection of an appropriate study. However, rat data are
allowed to be used in deriving wildlife criteria with the proper use of UFs;
therefore, it is reasonable to use a minimum 90-day study duration for
wildlife.

The minimum study duration for bird taxa was changed from 28 days to 70
days. The 70-day period was selected to conform with established EPA test
protocols for reproductive effects on avian species, described in U.S. EPA
(1986). If a study evaluates impacts on growth or mortality of chicks, post-
hatching, 28 days may be an adequate exposure duration.

EPA continues to support the use of field studies in the development of
wildlife criteria because such studies can be used to predict the impacts of
chemicals in the environment, by integrating food web, dietary preferences,
and metabolic considerations. EPA cautions that both field study data and
laboratory study data must be carefully reviewed and evaluated for their
usefulness and adequacy in deriving wildlife criteria. Where appropriate, and
based on best professional judgement, EPA supports the use of laboratory data
over field study data when it has been determined that the laboratory data are
of better quality and are more likely to predict impacts on wildlife species.
EPA also supports the use of any other appropriate data to validate not only
the derived criterion, but any and all UFs and exposure parameters used in the
derivation of that criterion.
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The final Wildlife TSD provides further guidance on the appropriate
selection of toxicity data, including proper evaluation of studies.

c. Final Guidance: A Tier I criterion is based on toxicological data
of sufficient duration (generally 90 days or more for mammals and 70 days or
more for birds) from which a dose-response curve may be developed. Assuming a
dose-response or a cause-effect relationship can be established, field studies
remain the preferred type of data for deriving a TD, although laboratory data
continues to be allowed if it is determined to be of better quality and more
appropriate, or where field data are lacking.

2. UFs

a. Proposal: EPA proposed to allow the use of UFs to address
uncertainty in any extrapolation of toxicity data to an appropriate endpoint.
For chemicals lacking an acceptable NOAEL, the LOAEL could be substituted,
with the application of an UF (ranging from 1 through 10) to extrapolate to an
estimated NOAEL. The minimum test durations for the use of LOAELs were the
same as for NOAELs (28 days for birds, and 90 days for mammals); these differ
from the noncancer Human Health methodology for Tier I criteria, which
requires a LOAEL to be based on a one year or longer rodent study. The one-
yvear requirement provides a level of conservatism which is not needed for the
protection of wildlife populations, where species typically have shorter life-
spans and reproductive cycles (see 58 FR 20879).

In cases where a chronic endpoint was not observed, but subchronic
effects were expressed which could reasonably be expected to lead to chronic
effects in a longer study, these data could be used with the application of a
subchronic-to-chronic UF. The range proposed for this factor was 1 through 10
(see 58 FR 20879).

Because the species tested may not necessarily reflect the sensitivities
of a representative wildlife species in the Great Lakes System, an additional
UF, the species sensitivity factor, could be applied to extrapolate to protect
species of greater sensitivity than the test species. 1In the proposal, this
factor ranged from 0.01 through 1 and was applied as a multiplier, rather than
a divisor, as were the other UFs described above (see 58 FR 20880).

Finally, in the proposal (58 FR 20881) EPA requested comment on an
alternate formula. This formula was functionally the same as the proposed
formula, except that each of the UFg was explicitly included in it.

b. Comments: Several commenters considered the use of UFs
inappropriate because it could result in overly conservative criteria because
the factors are multiplicative in nature, thereby resulting in large
uncertainties being’applied. Commenters also suggested that there is an
insufficient data set available to evaluate the appropriateness and range of
these factors. Other commenters complained that there was insufficient
guidance to choose appropriate UFs in the ranges provided. A number of
commenters expressed a preference for using the alternate equation described
in the proposal. They believed this equation more clearly described the
application of the UFs in the methodology.

Responses: EPA believes that the use of UFs is appropriate. Wildlife
UFs are needed for several reasons, including the limited amount of available
toxicological data,,test duration, observed endpoints, and differences in the
sensitivities among wildlife taxa. All of these factors introduce uncertainty
into the criterion derivation process, making the precise determinations of
the effect of ambient concentrations of specific chemicals on wildlife
populations difficult.

EPA agrees that any UF must be applied with careful consideration of the
magnitude of the factor; however, the ranges for the UFs proposed for the
wildlife methodology are reasonable. In the proposal, the data to support the
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appropriateness and range of specific UFs was, in most cases, from work that
had been completed for human health.

Subsequent to the proposal, EPA performed work that confirms the ranges
of the UFs used for wildlife. The analysis to support the range of
interspecies UFs of 1 to 100 involved examinations of acute and chronic
toxicity data.. The analysis compared median lethal doses for numerous species
for a variety of chemicals. The results indicate that approximately 90
percent of the median lethal doses among the species for the same chemical
tested were within a factor of 20. The chronic toxicity analysis involved a
review of data for four chemicals (including DDT and mercury). It was
determined that 90 perxrcent of the chronic endpoints for each species were
within two orders of magnitude of the corresponding NOAELs for the othexr
species tested.

Regarding the basis of the LOAEL-to-NOAEL UF, results indicate that 95
percent of the ratios of LOAELs to NOAELs for birds and mammals are less than
10. Finally, the recommended range of the subchronic-to-chronic UF is
supported by previous reviews on the toxicity of chemicals to laboratory
mammals, and a new analysis of toxicity to birds. 1In two separate reviews
more than 95 percent of the ratios of the NOARELs for subchronic exposures
(approximately three months) to NOAELs for chronic exposures (approximately
two years) were less than 10 (Weil and McCollister, 1963; McNamara, 1976).
More detailed information is provided in the final Wildlife TSD and in U.S.
EPA (1995Db).

Although a cumulative UF of 10,000 is possible, the range of the
combined UFs for the four chemicals listed in Table 6-A of part 132 range from
six to 10. In comparison, the Human Health methodology, section V.C.4.b.ii,
estimates a likely maximum composite UF of 3,000, Therefore, while it is
possible to use a large cumulative UF for a chemical, in practice the
magnitude of the UFs in the final criteria are likely to be small. EPA
considers it unlikely that a State or Tribe will derive cumulative UFs that
are significantly higher. To ensure that UFs remain reasonable, EPA
recommends that States or Tribes consider a cap on the maximum composite UF of
1,000 because composite UFs greater than 1,000 may indicate a level of
uncertainty that is unacceptable.

EPA believes it has provided sufficient guidance on the selection of
UFs. Even so, it is important to note that the selection of UFs will, in many
situations, be based on best professional judgement. EPA anticipates that the
Clearinghouse described in section II of this document will provide a forum
for assisting in selecting appropriate UFs for chemicals.

EPA agrees that the alternate equation is preferred because it
eliminates the potential confusion of having to multiply the TD by the species
sensitivity factor, while at the same time dividing the subchronic-to-chronic
and LOAEL-to-NOAEL factors into the TD. 1Instead, all UFs are divided directly
into the TD. 1In addition, the term “"species sensitivity factor" has been
changed to "interspecies UF" to reduce potential confusion regarding its use.

Several changes were made to the alternate equation as proposed. The
intraspecies UF was removed, which was to be applied when additional
protection of the individual or more sensitive members of a species was deemed
appropriate. Guidance for modifying the criteria to provide for this added
protection is provided in procedure 1 of appendix F to part 132, and in the
final wildlife TSD. 1In addition, the subscripts for the three remaining UFs
were changed to be consistent with U.S. EPA (1991). Finally, several of the
representative species feed at two or more trophic levels, which was not
readily apparent in the proposed equation. To more clearly characterize
uptake through food, the food ingestion rate for each trophic component has
been separately calculated, and these are presented in Table 1 (discussed
below). Contaminant uptake through the food is calculated by summing all the
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products of the trobhic level-specific food ingestion rates and the
appropriate BAF. :

During its review of the UFs, EPA considered including in the equation
(described in the final Guidance section, below) an allometric scaling factor
to derive doses which would be more toxicologically equivalent when
extrapolating from test animals to the representative species, based on
differences between the species' body weights and metabolic rates. This is
because the current state of the science indicates that some of the
variability in sensitivity across species can be related to general
physiological and anatomical differences observed across organisms within the
same taxonomic class (e.g., mammals). The rates of such processes, such as
basal metabolic rates, cardiac output, renal clearance, oxygen consumption,
food consumption, and water consumption, tend to vary across species according
to allometric scaling factors that can be expressed as a non-linear function
of body weight. The relationship of these and other physiological processes
to toxicokinetics has led to the explicit use of allometric scaling for
estimating more toxicologically equivalent doses in EPA's human health cancer
methodology and its implicit use in the human health noncancer methodology.
EPA recommends that in the determination of an interspecies UF, States or
Tribes apply the equation below to assess the allometric scaling factor for
each representative species and to consider that assessment as one component
in the determination of an appropriate interspecies UF. This equation was
endorsed by EPA in 1992 (57 FR 24152). 1In the derivation of wildlife
criteria, allometric scaling is useful in adjusting for some of the
toxicokinetic differences across species. However, it may not accurately
reflect the toxicokinetics of all chemicals nor encompass all the
toxicodynamic differences among species. Therefore, in determining an
interspecies UF, allometrically-derived TDs should be considered in
conjunction with chemical class-specific information on sensitivity,
toxicokinetics, and toxicodynamics across species. This is consistent with
the guidance provided in the SAB commentary (U.S. EPA, 1994a) which stated
that allometric relationships should not be the sole basis for selecting an
interspecies UF.

wt, /4
TD, = TD; * (—=)
R T WE,
where: TDp = Test Dose scaled for the given representative species in

question (mg/kg-d).’

TD, = TD for the test species (mg/kg-d4).

Wty = Body Weight of the test species (kg).
Wty = Body Weight of the given representative species (kg; presented
in Table 1).
c. Final Guidance: The use of the LOAEL-to-NOAEL, subchronic-to-

chronic, and interspecies UFs described in the proposal (58 FR 20879) remain
in the final Guidance, although they are applied as divisors in the equation,
consistent with the preferred alternate equation, as well as for clarity as to
their application. Their ranges remain as in the proposal, 1 through 10,
except for the interspecies UF which ranges from 1 through 100 (the
mathematical inverse of its counterpart, the species gensitivity factor,
contained in the proposal).

In addition, the alternate equation, as modified in accordance with the
above discussion, has been selected for the final Guidance:
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D
UF, x UFg x UF,

W+ Y (Fp, x BAFy)

X Wt

wv =

Where:

wv Wildlife Value in milligrams of substance per liter (mg/L).

TD = TD in milligrams of substance per kilograms per day (mg/kg-d) for
the test species. This shall be either a NOAEL or a LOAEL.

UF, = UF for extrapolating toxicity data across species (unitless). A
species-specific UF shall be selected and applied to each representative
species, consistent with the equation.

UF; = UF for extrapolating from subchronic to chronic exposures
{(unitless) . .

UF, = UF for LOAEL to NOAEL extrapolations (unitless).
Wt = Average weight in kilograms (kg) for the representative species.

W = Average daily volume of water consumed in liters per day (L/d) by
the representative species.

Fqy = Average daily amount of food consumed from trophic level i in
kilograms per day (kg/d) by the representative species.

BAFYL = BAF for wildlife food in trophic level i in liters per kilogram
(L/kg) , developed using guidelines for wildlife presented in appendix B to
part 132, Methodology for Development of Bioaccumulation Factors. For
consumption of piscivorous birds by other birds (e.g., herring gqulls by
eagles), the BAF is derived by multiplying the trophic level 3 BAF for fish by
a biomagnification factor (BMF) for biomagnification from fish to birds.

D. Exposure Component

The proposed exposure component of the wildlife methodology consisted of
three general areas: selection of the representative species; exposure
parameters for those representative species; and use of BAFs specific for
wildlife diet. The first two areas will be discussed below. For a discussion
on the BAFs refer to section IV of this document.

1. Representative Species

a. Propogsal: During the development of the proposed methodology, EPA
considered using a hypothetical model wildlife species on which to base the
derivation of wildlife criteria or values. EPA decided, however, to use
actual Great lLakes 8ystem species representing various foraging behaviors at
upper trophic levels and, therefore, greater exposure than other wildlife
species inhabiting the Great Lakes System. In addition, the use of
representative species allowed a basis for deriving an appropriate
interspecies UF in cases where it is known that there are more sensitive
species than the species from which the NOAEL was derived. This would have
been difficult to detexmine if a hypothetical model wildlife species was used.

Five species were proposed as the representative species: two mammals,
the mink (Mustela vison) and river otter (Lutra canadensis); and three birds,
the belted kingfisher (Ceryle alcyon), osprey (Pandion haliatus), and bald
eagle (Haliaeetus leucocephalus). These species were proposed based on
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geographic distribution, dietary habits, and the trophic level of their prey.
EPA did not consider routes of exposure other than through the aquatic food
web in selecting representative species because of the focus on
bioaccumulative pollutants.

b. Comments: While some commenters expressed support for the
selection of the five representative species, other commenters argued that
these species are not ecologically representative of the Great Lakes wildlife
species becauge they may not be widespread throughout all parts of the Great
Lakes System, nor are they resident in all ecological habitats. Other
commenters recommended replacing or adding species, such as gulls, cormorants,
or the raccoon.

Responges: EPA agrees that the proposed species selected may not be
ecologically representative of all the possible wildlife species in the Great
Lakes System, but they were not selected for this reason. Rather, EPA's
intent was to select disparate species most likely to be exposed to
environmental contaminants from aquatic ecosystems to serve as surrogates of
wildlife species that are highly exposed to toxicants from the aquatic food
chain. The representative species are not necessarily the most
toxicologically sensitive species, nor do they represent species most likely
to be exposed to biocaccumulative environmental contaminants from terrestrial
ecosystems, or through other routes of exposure. It was not EPA's intent to
select species to agcount for every available niche.

After reviewing comments which suggested the use of different
representative species, EPA decided to replace the osprey with the herring
gull (Larus argentatus) based on a re-evaluation of the exposure parameters of
Great Lakes wildlife species, including species identified by commenters for
inclusion on the list (e.g., raccoons, herring gulls, common terns, and
double-crested cormorants). EPA first re-evaluated all five of the proposed
species to determine if they are truly representative of the species that are
the most likely to be exposed to environmental contamination through the
aquatic ecosystem. EPA showed that, although the osprey is one of the more
highly exposed piscivorous birds, it is not one of the most exposed and that
the gull is potentially more exposed. In addition, the osprey's foraging
behavior is similar to the bald eagle's and a bird with foraging behaviors
different from the kingfisher and eagle would be preferred. The herring gqull
was selected because its body weight is roughly in between the eagle and the
kingfisher, its food ingestion rate is greater than the osprey, and the
trophic levels at which it feeds are higher (72 percent at trophic level 3, 18
percent at trophic level 4 and 10 percent terrestrial prey, compared to 100
percent at trophic level 3 for the osprey).

EPA also considered replacing the kingfisher with the common tern;
however, the estimated exposure parameters for the two species were
essentially the same, and either species could be used. Distribution
attributes of the common tern that may make it appear a more representative of
the Great Lakes ecosystem do not affect the derivation of the a wildlife
criterion by the methodology in the proposed or final Guidance. EPA,
therefore, retained the kingfigsher as a representative of a small piscivorous
bird feeding entirely on trophic level 3 fish.

No changes were made to the mammalian representative species because all
other appropriate species in the Great Lakes System have much lower rates of
consumption of aquatic organisms (e.g., raccoon) than either the mink or
otter. (See U.S. EPA, 1995a.)

c. Final Guidance: Elements of the exposure component remain largely
the same as the proposal: the use of five representative species, as
described in the proposal, with the replacement of the osprey by the herring
gull. The focus on the food and water uptake routes of exposure remains as in
the proposal.
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2. Exposure Parameters
a. Proposal: The routes of exposure to wildlife considered in the

proposal were uptake through drinking the ambient water and uptake through
dietary consumption of préy in the aquatic food web. EPA presumed that other
routes of exposure (e.g., inhalation or trans-dermal uptake) were
ingignificant for these two taxonomic classes where bioaccumulative chemicals
are concerned ‘as in the case for the final Guidance. Exposure parameters were
derived for each representative species, consisting of body weight, and food
and water ingestion rates. In each case, the "average" individual was
assumed. Where the ingestion rates could not be determined from published
literature because of the lack of available data, use of allometric equations
from Nagy (1987) were proposed. Additional information on the food and water
ingestion rates selected may be found at 58 FR 21005.

The degree of accumulation of a contaminant at different steps in the
aquatic food chain was determined through the application of BAF calculated
pursuant to the proposed BAF methodology 